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ABSTRACT

This report covers test stake results primarily from southern pine sap-
wood 2 by 4 by 18 inches in size, treated by pressure and nonpressure proces-
ses, and installed by the Forest Products Laboratory and cooperators in our
decay and termite exposure sites at various times since 1938 at Saucier,
Miss., Madison, Wis., Bogalusa, La., Lake Charles, La., Jacksonville, Fla.,
and the Canal Zone, Panama. Also included in the tests at Saucier, Miss.,
are smaller pine stakes and those of treated and untreated plywood, particle-
board, modified woods, laminated paper plastic, pine infected with Trichoderma
mold, plus other selected wood species such as oak, Douglas-fir, and Engelmann
spruce.

Southern pine untreated control stakes have had an average life of about 1 year
in the Canal Zone, 1.8 to 3.6 years in Mississippi, Florida, and Louisiara,
and about 6 years in Wisconsin. Superficial treatments by 3-minute dipping

i?- and brushing with preservatives such as coal-tar creosote and petroleum oils
' containing copper naphthenate, zinc napthenate, phenyl mercury oleate, and

%Q" pentachlorophenol have added a few months to 4 years to the life of the

o untreated stakes. When appropriate retentions are used, the creosote, penta-

pith chlorophenol, and selected waterborne salt preservatives are giving excellent
s service\\
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- Preservatives in

Laboratory’

- Stake Tests®

FPL-02

ecemeer 63 (1983 Progress Report)

By

L. cl’i Gjovik, Research Specialist Wood Preservation
an

D. I. Gutzmer, Physical Science Technician

INTRODUCTION

The results of an international termite exposure test,g/ have indicated
that pine sapwood stakes 2 by 4 by 18 inches furnish an effective means for
testing the protection provided against decay and termite attack by various
wood preservatives. The Forest Products Laboratory during late 1938, in

1/ Maintained at Madison, Wis., in cooperation with the University of
Wisconsin.

2/ This note is a continuation of progress reports by the same title
issued periodically from 1950 to 1962 as Forest Products Laboratory Report
No. 1761 and as USDA Forest Service Research Note FPL-02 since 1963.

3/ Hunt, G. M., and Snyder, T. E. An International Termite Exposure Test.
Proceedings of the American Wood-Preservers' Association, 1930, p. 318-334.
Annual progress reports published in the above Proceedings each year from
1930 to 1949, again in 1952, 1956, and 1957 (final report).
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cooperation with others, treated test stakes of southern pine sapwood with kS
several preservatives for installation at the Harrison Experimental Forest at ‘1::”
Saucier, Miss. Replicate sets were treated for installations at Madison, Wis., :-':..r
Bogalusa, La., Jacksonville, Fla., and the Canal Zone, Panama. Since 1938, hCY
additional preservatives have been added to these tests, principally at the ::‘-::
Saucier, Miss., station. Also installed at that station, so their decay and g
termite resistance could be studied, were stakes of treated and untreated LGN
modified-wood products, such as plywood, impreg, compreg, staypak, papreg, L
laminated acetylated wood, cyanoethylated wood, that with thiamine destroyed, ‘;_,:.”:-':
chemically modified wood, wood infected with Trichoderma mold, embedded fiber- [y
board (western hemlock strands in portland cement), and particleboard. :-?;'_,
In 1967 an installation including 11 standard wood preservatives was made A
in cooperation with the Wood Products Insect Laboratory, Gulfport, Miss., at p~$
Lake Charles, La., in an area infested by the destructive Formosan termite (e
(Coptotermes formosanus), and for comparison at the Harrison Experimental &*':.'{
Forest. N
oy
Stake tests are useful for screening out ineffective materials. They can ey
be used to advantage as a means of further exploring the preservative ::
properties of materials that show promise in laboratory toxicity tests. The RS
limitations of these somewhat accelerated field tests must be recognized, &"%
however, by those who wish to make use of them. They should not be considered AR
as a substitute for actual service tests on full-size products such as ties, —
poles, or posts. Furthermore, the results obtained in stake tests are o
applicable only under the set of conditions existing in the particular test. -.'-',ﬁ»,
Factors such as exposure conditions, preservative retentions, preservative $:-_-:
distribution, heartwood volume, and size (surface area in relation to total '*f-',-.:\
volume) all tend to influence the performance of treated wood. With small RS
stakes, these factors are much different from those when treated products are -
used under actual service conditions. . by
P
This publication is a progress report on the condition of the modified-wood :j:_{
products and stakes, treated with the various preservatives and oils, at the t-r:.-
time of the 1981 and 1982 inspections. The tests at Panama were completed ~"\;:‘
with the final inspection in January 1956. Those at Jacksonville were "
terminated in December 1960 and those at Bogalusa in December 1958. The .
tests in Wisconsin and Mississippi were completed with the final inspection el
in October and December 1963, respectively. The tests in Lake Charles were ’;:\::\
completed with the final inspection in December 1979. Progress reports &::-::.;
showing the condition of the test stakes in 1947, and during the years 1949 TR
to 1969, 1971, 1973, 1975, 1977, 1979, and 1981 were prepared previously.g/’é/ BNt
2
N
t
. (‘.
-:,\‘,\
4/ Blew, J. 0. Comparison of Wood Preservatives in Stake Tests. ::
Proceedings of the American Wood-Preservers' Association, 1948, p. 88-119. :.-}3}
_..:\-I‘.'
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PRESERVATIVES AND MODIFIED-WOOD —
PRODUCTS TESTED A,

Table 1 lists preservatives and other products tested, and refers to existing : :
preservative specifications in cases in which specifications had been issued. oo
Table 1 also refers to tables 2 through 66 in this report, in which test data
on the various materials appear. Formulations of treating solutions and -
descriptions of the various test materials are generally given in these T H
tables. More complete information as to the source and composition of the '\: Bt
various materials can, in most cases, be furnished upon request to the Forest 3 .’;
Products Laboratory. 1FEhe
- v ]
, SELECTION AND TREATMENT OF STAKES 5%
¢ N
' The stakes of modified wood, with one or two exceptions, were & by 18 inches ig"r
with variable thicknesses. The wood stakes were, for the most part, ot
2- by 4-inch (nominal) by 18-inch southern pine, uniformly seasoned, surfaced -
four sides, and selected, as far as possible, for freedom from heartwood, e
" wane, objectionable knots, and .other visible defects. Five installations N
o included stakes of smaller size for comparison (tables 6, 35, 37, 42, 45, 54, }::vf,'x
. 56, 57, and 59). The stakes, before treatment, were identified by a number, N
" either stamped on the ends or marked with lumber crayon. P
All preservative treatments were by pressure impregnation unless otherwise :,-._
indicated in the tables. Waterborne preservatives, unless otherwise noted in 52k
the tables, were applied by the full-cell process, while preservative oils X
were applied by either empty-cell or full-cell methods (toluene dilution), SR
depending upon the retentions required. Complete penetration is desirable GO
and is usually noted in the pressure treatment used. For this reason heart- -
wood material was avoided in the southern pine stakes unless specially noted b4 1
(tables 5 and 51). In most cases, preservative retentions were computed for J{;rf
individual stakes from the difference in weight before and after treatment. ;e
Surplus preservative was permitted to drain from the stakes before the final b Y
. weights were taken. After past experience or exploratory treatments had .43_’
- indicated the correct treating schedule or the treating-solution conceatration i
necessary to produce a desired preservative retention, twenty 2- by &4-inch ".
stakes were treated for each test variable, from which 10 acceptable stakes L_':x:,
were selected for installation. By discarding those stakes with retentions tit
higher or lower than that desired, the 10 stakes selected by this procedure -,-_:-
were usually found to have preservative retentions within 10 percent of that
desired. The stakes not acceptable for the test provided material for .
checking preservative penetrations. For stakes treated in liquefied RWp
petroleum gas (tables 42 and 45) it was impracticable to follow this general :}:\
procedure. The stakes installed were treated at a commercial plant during §"{'~
the presence of a Laboratory representative and retentions were determined Y

from the analysis of either sections of test stakes or from extra matched
stakes included for that purpose.
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The test stakes were usually identified by a numbered metal tag nailed
(riveted in the case of thin modified-wood products) to the wide face
approximately 2 inches from the top of the stake.

3 INSTALLATION AND INSPECTION OF STAKES

The stakes at Madison, Wis., and Saucier, Miss., were installed in plots by

5/

o the randomized-block method.>’ The stakes were set in the ground in an up-
f&, right position with about half of their length (9 in.) in the ground. The
Y soil in the plot at the Harrison Experimental Forest, Saucier, Miss., is
i 3 Poarch fine sandy loam, with 5 to 12 percent slope, a pH of 4.35, and with an
: annual rainfall of 62 inches. That area was cleared of trees, mostly scrub

oak and gallberry with a few longleaf and slash pine, before the stakes were
. installed, and the ground cover is now mostly wire grass. The Madison, Wis.

,,‘;"‘f' plot, until late 1956, was located in an area of clay loam soil partially
Wy shaded by various hardwood trees and sumac. In October 1956, it was necessary
_.;{‘ to move the stakes to a new test plot near Madison with similar soil, but
\L}‘ without overstory of trees or shrubs. The soil at Bogalusa, La., is sandy

loam, and that at Jacksonville, Fla., is sandy. Both plots are partially
.4 shaded. The plot at Lake Charles, La., was located on an open area partially
covered with broom sedge and marsh grass. The top 10 inches of soil is sandy
with some streaks of clay, below which is a heavy muck and a high water table.

Py v

The 1970 and 1974 inspections at Lake Charles, La., and the final inspection
of stakes installed at the Canal Zone during January 1956 were made by
representatives of the Wood Products Insect Laboratory, Gulfport, Miss.,

~ and the Forest Products Laboratory. The final inspections of the stakes at
i) Jacksonville and Bogalusa were made in 1960 and 1962, respectively, by repre-
- sentatives of the Chapman Chemical Company and the Forest Products Laboratory.
‘:f'-‘ The Madison and Saucier installations were inspected by representatives from !
‘ the Forest Products Laboratory. ;
X
N I3

In these inspections, the stakes were removed individually, scraped off to
facilitate inspection, examined, and then returned to their original place
unless their condition indicated removal. Following the examination, the

D
X

Sy,

A4
) stakes were given a numerical and a letter rating according to decay and et
- termite attack, as follows:
=yl :‘:::
f!,,.} ’-:.:-
;:'.j Decay Termite attack :\
1 S
A Sl
f.:’; 1, no decay A, no attack .’_\.._s.]
- 2, slightly soft or suspicious B, nibbles or trails m
bIT 3, partial or limited decay C, limited attack (penetration) 'y
o 4, severe decay 6/ D, heavy attack 6/ f.\_‘.s‘
§; 5, removed because of decay- E, removed because of termite attack— ey
L !...'-..
. y ':..::‘ i
5/ Fisher, R. A., and Yates, F. Statistical Tables for Agricultural and o
.T Medical Research. London. 99 p. 1938, ot
% 6/ 50 pct or more of cross section destroyed. :::.'A
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In tables 2 through 58, stakes listed as "Good" had an inspection rating
of one of the following: 1A, 1B, 2A, or 2B. Stakes listed as '"Serviceable
but showing some decay" had one of the following inspection ratings: 3A, 3B,
4A, or 4B. Those listed as "Serviceable but showing some termite attack”
were so classified on the basis of a field rating of: 1C, 2C, 1D, or 2D.
Stakes listed as "Serviceable but showing some decay and termite attack' were
given one of the following ratings: 3C, 3D, 4C, or 4D. Under the foregoing
system of classification, stakes showing limited and heavy decay, termite
attack, or both are grouped together. Undue emphasis is often placed upon
this classification, in which the stakes show some deterioration but are not
necessarily in serious condition. In making comparisons between preserva-
tives, therefore,only the stakes actually destroyed should be considered.

For stakes classified as "Destroyed by decay fungi and termites,"” both
forms of deterioration must be rated at least with bad decay or heavy attack
(4" or "D") in the inspection. In other words, a stake rated in the in-
spection as 3E would be considered as destrcyed by termites rather than by
decay and termites, while one rated as 5C would be considered as destroyed by
decay fungi. The system used in the tables for classifying the destroyed
stakes therefore emphasizes the major factor or factors responsible for
damage, but it ignores those that may have been noted but that have not
seriously contributed to the destruction. In estimating service life prior to
100 percent removal of stakes it has been noted that the average life is ap-
proximately at the time when 60 percent of the stakes in a group have been
removed.

The foregoing system of classification is considered well suited to the
requirements of tests rated on the basis of visual examination. Such methods
of examination do not appear to warrant the use of elaborate or precise
methods of rating or classification.

Tables 2 through 66 show the condition of the test stakes at the most
recent inspection. Table 67 is a summary of results obtained in Mississippi
on 2- by &4-inch pine stakes treated with wood preservatives that are in
general use.

SUMMARY OF RESULTS

The results of the tests thus far can be summarized as follows:

Southern Pine and Plywood Stakes

Untreated stakes.--The untreated 2- by 4-inch southern pine sapwood
stakes have had an average life of approximately 1 year in the Canal Zone,
Panama, 1.8 to 3.6 years at Saucier, Miss., Bogalusa, La., and Jacksonville,
Fla., and 4 to 6 years at Madison, Wis. At Lake Charles, La., 90 percent of
the untreated control stakes were destroyed by Formosan termites giving an
average service life of 2.3 years. Untreated 3/4-inch pine sapwood stakes in
Mississippi have had an average life of 1.4 to 2.1 years.
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The untreated Douglas-fir plywood stakes installed at Saucier, Miss., have
had an average life of about 1 to 4 years. Those glued with phenolic and
urea-resin glues have lasted somewhat longer than those glued with casein
glue, which have had an average life of 1 year. The stakes cut from Douglas-
fir lumber and of thickness similar to that of the plywood have had an average
life of slightly more than 2 years. Untreated plywood stakes of yellow birch,
sweetgum, and tangile have had an average life of less than 2 years.

Untreated plywood stakes of Engelmann spruce heartwood have had an average
life of 2.6 years and untreated Douglas-fir heartwood plywood stakes gave an
average life of 3.2 years. Southern pine plywood stakes that contained about
equal amounts of heartwood and sapwood have had an average life of 2.8 years.

Pressure-treated stakes.--In the newer installations, and in those with
the more effective preservatives, only a limited number of stakes have thus
far been removed, and the average life of stakes pressure treated with vari-
ous preservatives cannot yet be determined. Estimates on average life were
made for preservatives with significant failures at the time of the termina-
tion of several installations (see tables 2, 3, 4, 5, 8, 12, 18, 38, and 47).
In the Canal Zone, stakes treated with several retentions of chromated zinc
arsenate were destroyed during the 15-1/3 years of exposure. Stakes with
0.22 pound per cubic foot (pcf) (oxide basis) of the preservative had an
average life of 9.2 years, while those with approximately 0.69 pcf (oxide
basis) had an average life of 15.3 years. Stakes treated with chromated zinc
arsenate to retentions of 0.22 to 0.70 pcf (oxide basis) had 78 to 100 percent
failures in Wisconsin after 41-1/2 years, while in Mississippi failures have
been noted only with the lower retentions (table 4; see similar comparison in
table 20). This may be attributed to the presence of arsenic-tolerant fungi
at the Wisconsin test area.

Stakes treated with retentions of from 0.30 to 0.63 pcf (oxide basis) of
chromated zinc chloride lasted, on an average, about 5 to 7 years in Panama,
14 to 20 years in Mississippi, 9 to 12 years in Louisiana, 14 to 17 years in
Florida, and 17 to 18 years in Wisconsin. In Panama, stakes treated with
fluor chrome arsenate phenol with average retentions of 0.12 to 0.19 pcf
(oxide basis) had an average life of about 3 to 6 years. With stakes
treated to 0.37 pcf (oxide basis) the average life in Panama was 14 years.
In Mississippi, stakes treated with 0.12, 0.19, and 0.37 pcf (oxide basis)
of fluor chrome arsenate phenol had an average life of "about 10, 18, and
24 years, respectively. Stakes in Wisconsin treated with similar retentions
of that preservative had an average life of 14 to 16 years (table 2).

Of the waterborne preservatives in test (31 to 36 yrs in Mississippi), the
formulations containing either copper and arsenic (ammoniacal copper arsenate,
table 14) or copper, chromium, and arsenic (chromated copper arsenate,
tables 15 and 20) are better performers with no failures with retentions of

0.29 pcf (oxide basis) or higher. Again the overall performance of the )
arsenic containing preservatives (table 20) is better in Mississippi than in
Wisconsin. ;'ﬂ'
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" Stakes treated with ammoniacal copper borate to retentions of 0.16 and
Y 0.22 pcf (oxide basis) had 44 and 20 percent failure, respectively, in
"Lz Mississippi after 7 years of service. The ammoniacal copper arsenate-treated
My stakes, on the other hand, show 4 percent failure at the 0.16 pcf retention
‘\ level for the same exposure period (table 52).
4
A

Results thus far on installations of pentachlorophenol with similar re-
R tentions (approximately 0.2 pcf) and with different hydrocarbon solvents
<4 (tables 17, 42, and 45) show better performance with solutions containing the
3,} heavy solvents such as heavy gas o0il, 1lube o0il extract (table 17), No. 4
S aromatic o0il (table 22), and AWPA P9 heavy petroleum solvent (tables 42
; and 45) than with volatile liquid petroleum gas (LPG) or light oils such as

Stoddard solvent (mineral spirits) (tables 17 and 42). Preservatives such as
rosin amine-D-pentachlorophenate (tables 22 and 23), tributyltin oxide

:3; (tables 36 and 41), and copper-8-quinolinolate (tables 38 and 43) also show :"\_‘
: better performance with the heavy petroleum solvent than with the light ‘:
A Stoddard solvent (mineral spirits). The above-mentioned heavy petroleum E :

'.f

solvents have the following properties:

" -
| ' Penta Distillation \
33 API Flash Viscosity solvency 50 RN
; Petroleum 0oils gravity point SUS at at IBP per- EP o)
2l 60° F  (PMCC) 100° F 75° F per —
cent o
o] (°F) (Pct) ---(°F)---- W
e i
M) Heavy gas oil, '-f.\:
‘3 No. 101 8.3 345 167.4 20-22 600 700 734 oy
Lube oil )
N extract 5.1 295 196.4 28-30 440 696 736 e
i AWPA P9, heavy  23.8 225 38.4 15 480 538 647 !
A No. 4 aromatic 6.8 230 72. 10+ 458 592 Cracked wind
] (85 pct) S
Ry
\" Pentachlorophenol retentions of 0.38 pcf and less are showing deteriora-
3;. tion on the 3/4-inch stakes after 6 years of service in Mississippi. The . NN
Al stakes treated to retentions of 0.34, 0.38, and 0.50 pcf of a water-soluble D
3 form of copper-8-quinolinolate gave service lives of 3.3, 3.8, and 4.6 years, -::-:.
respectively. The stakes treated to retentions of 0.94 to 1.84 pcf of T
I: copper-8-quinolinolate are showing 20 to 60 percent failure (table 54).
Sk b
S Coal-tar creosotes installed in Mississippi during 1940 and 1941 A
ot (tables 4, 5, and 6) have shown better performance than those installed in e
'}:f» 1948 (tables 18 and 19). In the latter installation, 10 coal-tar creosotes ::-'\
o) with a retention of approximately 8 pcf showed only a few serviceable stakes ~,
- after 20 years and the average life was determined or estimated at 14 to
Pz, 21 years. Creosotes installed earlier showed 60 to 70 percent failures in T
-0 40~1/2 to 41-1/2 years for similar retention. .
-, i
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Stakes pressure treated with the fire-retarding formulation containing
ammonium phosphate and ammonium sulfate lasted, on an average, only 2 to
3 years in Mississippi. With these ammonium salts plus borax and boric acid,
the stakes installed in 1943 lasted on the average about &4 years. The fire-
retarding formulation with borax and boric acid alone has provided protection
against decay and termites for an average of about 6 years (table 13). The
addition of zinc chloride and chromium compounds to combinations of boron
R and ammonium salts in fire retardants improves protection against decay fungi

e and termites (table 25). An exterior-type fire retardant containing urea,
i dicyandiamide, formaldehyde, and phosphoric acid in 2- by 4- by 18-inch
;_.. stakes is showing 10 and 90 percent failure for retentions of 6.0 and 9.5 pcf,

respectively. All failures have been caused by termites (table 53).

Douglas-fir plywood stakes treated with 6 and 12 pcf of coal-tar creosote
have performed somewhat better in Mississippi than those treated with 26 pcf
of 1.1 or 2.25 percent pentachlorophenol in light solvent (table 8).

The results of stake tests in Mississippi show copper naphthenate is

- providing greater protection than 2inc naphthenate with similar retentions
ot (table 7). s
<1 -’::-.'
'j;: Stakes pressure treated with various concentrations of phenyl mercury oleate ::%j:
"4 in naphtha have lasted from 5 to 9 years in Mississippi. This chemical alone R
AN did not perform as well as did a proprietary product containing a water
s repellent (table 17). ot
il N
':_% Rosin amine-D-pentachlorophenate in Stoddard solvent is performing 1less el
; s:'i satisfactorily than is pentachlorophenol with that solvent and similar reten- .’.
?;J tions. Naval stores products such as rosin oil, oleo resin, and drop liquor .:t
: concentrate with petroleum solvents appear to have limited value as preserv- M
) atives but are improved by the addition of pentachlorophenol. Urea (table 10) E
:.f‘ has also shown limited protection. Stakes pressure treated with 5.8 pcf had
'\a an average life of 9.1 years in Mississippi. Other products showing limited on
Y preservative value in the retentions used are acrylonitrile (cyanoethylation), R0
"* ammonium hydroxide (thiamine destruction), amyl phenyl acetate, capric acid, Nt
D copper-8-quinolinolate (in Stoddard solvent), diamyl phenol, DDT, dodecyl olad
s amine, nickel stearate, and tributyltin oxide (in Stoddard solvent). -
“ N
A An indication of the influence of size of test stakes can be noted in NN
-sj table 6. With a coal-tar creosote retention of approximately 8 pcf, 1/2-inch- t::\
,X square stakes have been destroyed in 21-1/2 years with an average life of .\-‘
il 17 years, 1-inch-square stakes have been destroyed in 39-1/2 years with o
ot an average life of 23.5 years, 1-1/2~inch-square stakes have been destroyed in oy
33-1/2 years with an average life of 26.6 years, and 2- by 4-inch stakes show e
4 60 percent failure after 39-1/2 years. T
1¢
",. It is interesting to note that aspen particleboard treated with chromated Lot
R 3 copper arsenate is sho ing less degradation than those stakes treated with o
pentachlorophe. .1 in ..ght solvents. Stakes treated to 0.22, 0.40, and v
oA 0.82 pcf reten...» o. penta showed failures of 100, 60, and 20 percent, P
W respectively, wk..e only the low retention (0.26 pcf) of chromated copper $:-:Z
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arsenate showed 10 percent failure (table 49). Untreated stakes of aspen
particleboard show an average life of 2.0 years.

Nonpressure-treated stakes.--Southern pine stakes and Douglas-fir plywood
stakes treated by superficial applications, such as brushing and brief dipping
in coal-tar creosote and solutions of pentachlorophenol, copper naphthenate,
zinc naphthenate, and phenyl mercury oleate, have, in general, lasted 1 to
4 years longer than the untreated control stakes. However, stakes dipped for
15 minutes in coal-tar creosote had a life of about 8 years in Mississippi.

For the plywood stakes in which the veneer was treated by dipping or long
soaking in the preservatives before gluing, the results have generally been
more favorable than for plywood similarly treated after gluing. Stakes soaked
18 hours in solutions of pentachlorophenol or mixtures of chlorinated phenols
have lasted 5 to 10 years in the Canal Zone. In the United States, the stakes
soaked 18 hours in these solutions lasted 8 to 16 years. Douglas-fir plywood
stakes treated by brushing, dipping, and 18-hour soaking in chloro-2-
phenylphenol solution, however, have lasted only a few months longer than the
untreated plywood control stakes. Douglas-fir plywood stakes treated by
soaking 18 hours in pentachlorophenol solution had a life of 5 years, while

those similarly treated with coal-tar creosote have an estimated average of
24 years.

Pine stakes treated by soaking in urea solution have lasted about 1 to
1-1/2 years longer than the control stakes in Mississippi, while those

similarly treated with urea-formaldehyde solution have lasted about 3 to
4 years longer than the controls.

Pine stakes with higher retentions of copper chromate and with copper
arsenate applied by double-diffusion have continued to perform well after
40 years in Mississippi. Failures thus far, however, are attributed to poor
penetration of the preservative (table 9).

Modified-Wood Stakes

Plywood stakes impregnated with phenolic resin (impreg) and impregnated
and compressed (compreg) have been considerably more resistant to decay and
termite attack than untreated plywood of the same species. Plywood stakes
with a low resin content had an average life of approximately 7 years and
those with a high resin content lasted 12 years. In Douglas-fir plywood
stakes with phenolic-resin-impregnated faces and untreated cores, an average
life of about 3.5 years has been obtained, and somewhat better results have
been noted when the edges of the plywood have been protected with a phenolic-
resin coating. Southern pine 2~ by 4-inch stakes impregnated with a low resin
content had an average life of 12 years while those with a higher content of
phenolic resin have lasted somewhat longer.

Laminated paper plastic made with phenolic resin has shown limited
resistance to decay and termite attack, with the life of the stakes averaging
sbout 6 to 8 years. Heat-stabilized birch and maple plywood (staypak)

ol B, ‘e " °.
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stakes have lasted about & to 6 years. The staypak with veneer of 1/16-inch

P~ thickness has performed better than that with 1/8-inch veneer, presumably
\3.:3. since the thinner veneer permits a better distribution of the phenolic-resin
25 adhesive in the plywood.

T
oY

bt Acetylated birch (laminated veneer) has had reasonably good resistance to

decay and termite attack with an average life of 17.5 years in Mississippi.

Deterioration is due primarily to decay fungi.

,._-

$ o
gj Butylene oxide stakes treated to 17 to 22 percent weight gain had an
o average life of 4.2 years, and those treated to 37 to 40 percent weight gain
i are showing attack after 8 years. Forty-seven percent of the butylene oxide

stakes treated to 31 percent weight gain are showing attack and 13 percent
have failed after 4 years of service. Propylene oxide-modified stakes are
B showing various degrees of degradation from 0 to 100 percent failure depend-
N ing on the chemical loading (table 50). Three-quarter-inch stakes treated
with butylene oxide to 33.2 percent weight gain had 60 percent failure after
3 years of service.
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NOTE

This publication reports research involving pesticides. It does not
contain recommendations for their use, nor does it imply that the uses dis-
cussed have been registered. All uses of pesticides must be registered by
appropriate State and/or Federal agencies before they can be recommended.

CAUTION: Pesticides can be injurious to humans, domestic animals, desirable
plants, and fish or other wildlife--if they are not handled or applied
properly. Use all pesticides selectively and carefully. Follow recommended
practices for the disposal of surplus pesticides and pesticide containers.

Crankcase o0ils may contain chlorinated naphthalenes, which have been reported
to contribute to '"X-disease” (hyperkeratosis) in cattle. These oils are
therefore not recommended for preservative treatment of wood with which cattle
may come in contact.
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Table 1.~-Index to materials tested

Existing specification
or AWPA referemce

Table No.

Materials
Chemicals
Acid copper chromate
Acryloanitrile
Aldrin

Ammoniacal copper arsenate
Ammoniacal copper borate
Ammoniacal copper zinc arsenate
Asmonium hydroxide

Ammonius sulfate-phosphate
Amyl phenyl acetate

Basic zinc chloride
Basilit UA

Boliden salt S-25
Borsx-boric acid

Capric acid
Chloro-2-phenylphenol
Chromated copper arsenate

Chromsted copper arsenate
Chromated copper arlel;ate

Chromated copper fluoride (CFK)
Chromated zinc arsenate

Chromated zinc chloride
Chromsted zinc chloride, copperized

Chromsted zinc chloride (FR)
Copper arsenate

Copper chrosate
Copper-chrome boron (CB)
Copper-chrome-phosphorus
Copper formate

Copper naphthenate
Copper-8-quinolinolate
Creosote, coal-tar

Fed. Spec. TT-W-546; AWPA PS

Fed. Spec. TT-W-549; AWPA P5

Navy Spec. 51C38

Navy Spec. 51C38

Fed. Spec. TT-W-550 Type I;
AWPA PS; AWPA P5, Type A

Fed. Spec. TT-W-550 Type II;
AWPA PS, Type B

Fed. Spec. TT-W-550 Type III;
AWPA PS5, Type C

Formerly in Fed. Spec. TT-W-538;
AWPA PS5

Fed. Spec. TT-W-551; AWPA P5

Formerly in Fed. Spec. TT-W-562;
AWPA PS

AWPA P10, Type B

AWPA Proc. 1941; pp. 23-31

AWPA Proc. 1941; pp. 23-31

U.S. Patent No. 3,007,864

AVWPA P8
AWPA P8
Fed. Spec. TT-C-645; AWPA P1

15, 16, 46, &7
3%

6
14, &7, 51, 52,55
52
62
36
13
16

26
30
26
13

14
5, 8
15, &7

20, &7
48, 49, 51, 55, 57

39
4, 24

2, 16, 25, 35, &7
n

2

’

9

4

«

3

7, 12, 16, 17, 29

38, 43, 54, 61

4, 5, 6,8, 16, 17,
18, 19, 20, 31,
33, 47, 63, 66

PAS

v e
LT

il

NS

B ARAL
) oyt A ¢
f. ". "l /". {l.’l

al

a'¢'¢
;‘*J

e

o
F,\'\ Creosote, coal-tar (English) - 18, 19
L) Creosote, cosl-tar (low tempersture) -- 28
Creosote, cosl-tar (Texss lignite) -- 32
Creosote-cosl tar solution Fed. Spec. TT-C-650; AWPA P2 18, 47
] Creosote-petroleus solution Fed. Spec. TT-W-568 18, &7
: Creosote toluene .- 6
Dismyl phenol .o 14
Dichloro-diphenyl-trichloroethane (DOT) -- 14
Dieldrin - 61
Dodecyl asmine - 14
L,'. Drop-liquor concentrate -- 27
.P
*~i Fire retardants -- 33
~ Fire retardants AWPA P10 25
:4'.' Fluor chrome arsenate phenol Fed. Spec. TT-W-533, Type A; 2, 33, 37, 47, &
o AWPA PS
S
i Fluor chrome arseaste phenol Fed. Spec. TT-W-535, Type B; &7
- AWPA PS
e, Fuel oils .- S, 17, 27 —
b o
’:' '\-'\f:
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& Table 1.--Index to materials tested--continued
T
¢
-I‘A
! Existing specification .
N Materials or AWPA reference Table No
o Chemicals--continued
Y]
-_s“ Heptadecyltrimethyltetra-hydropyrimidine - &b
e (uTP)
N KP (copper oxide and chlorophenol) .- 35
s, Lignite-tar extracts - 39
. Mercuric chloride - 12
o Minalith AWPA P10, Type C 25
5 Nickel-chromium-srsenic salt == 15
o Nickel-sterate - 14
} .! Oleo resin .- 27
-
") Paraffin - 32
Pentachlorophenol Fed. Spec. TT-W-570; AWPA P8 5, 8, 12, 16, 17, 22,
23, 27, 29, 3, 32,
.1 33, 41, 42, 43, 45,
35 47, 49, 54, 58, 60,
_‘j 61, 63, 64, 65
Wi Petroleus oils (various types) - 17, 18, 21, 23, 45
\6 Phenyl mercury oleate -- 12
b Pyresote AWPA P10, Type D 25
o<
) Rosin smine D copper acetate complex - 27
I re Rosin amine D pentachlorophenate -- 22, 23
{, Rosin oil -- 27
L% Sodium pentachlorophenate .- 2,5
i Sodium tetrachlorophenate -- 2
Tetrachlorophenol - 65
n Toluene .- 6
::'} Ttibntyltin oxide bl “' ‘lo 61
'?"" Urea - 10
N Zinc-sraenate-chromium salts .- 20
-4 Zinc chloride -- 2, &, 20, 26
L = Zinc naphthenate -- 7, 8
T~ Modified woods, particleboard, plywood, snd paper plastic
\‘1
;*:f Acetylated wood .- 14
o Butylene oxide U.S. Patent No. 3,985,921 50, 56
:r' Cysnocthylated wood .- 36
- Esbedded fiberboard .- 40
— Epichlorohydrin 50
—- Heat-stabilized wood (staypak) .- 11
o Laminated paper plastic (papreg) -- 11
.:-: Impreg and compreg - 3
S Mold-infected wood -- 31
oY Particleboard - 49
.'_i‘ Plyvood - 3’ .p ,‘- 33. 51
Propylene oxide U.S. Patent No. 3,985,921 50
- Wood with thismine destroyed -- 36
T
\
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A
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Table 2.~-Condition of seuthers pine stakss (2 x & in. memisal x 18 in.), trested vith chbloriaated phanols sad vith fluer chreme arsesste
phensl--Type A, sinc chleride, sad chremsted zinc chloride, after 15 to 25 years of service. Stakes placed ia test st
Bacre Colorade Islaand, Consl Zeme, Septesber 1938; Bogsluss, Ls., December 1939; Jack ile, Mlas., J y 1999;
Nerrisen Supevimsatal Forest, Seucier, MWiss., Dacowber 1938: ané Madisca, Wis., Wovember 1979 (Plot 2)

L~
Cosdition of stakes late in 1963°
N Serviceable but Destroyed by--
-.'.“ Leca- Setention of salte’ :..' shoving some--
u."t? Preservative M Decay
" tiea Nini Naxd N 18 L Goed Dec. fuagi Totel Average
:’d - test Termite ‘.:’ Decay Termite :“ removed 1ite
: Decoy ,icach termite TURSE Stteck o oite
o ottack attack
" ceccecccopPgfe-c-ne-- csececscscccaPteoccaccnconncc=- Nuge Pct [ {3
ber
Sediun ponta- Comal 0.24 0.20 0.2¢ 10 - ea - - - - 100 10 100 6.9
chlovephanste Le. .26 20 .26 10 .- - - 10 - [ 100 w00 9.2
Pla. .2 .28 .26 [ . e .- - n - [ 9 100 14.2
Miss. .24 .28 .26 10 -~ e . - 0 20 70 10 100 119
Vis. .24 .20 .26 10 - .. - - 100 .- - 10 100 2.8
Comal .48 .96 .50 10 - e s - . 20 80 10 100 11.2
La. .49 .93 . 10 .- .- .. - 30 e 7 10 100 10.7,
|41 .48 .99 .50 10 - - - 20 - .. 20 s 80 22.0
Hes. .64 .34 .. 0 - e- .- -~ 0 .- 0 10 100 19.4
;; Ws. .44 .33 . 10 .. .- - -- 100 .. - 10 100 6.4
4 Camsl .0 1] .73 10 - e - -~ 1) 20 70 10 100 1.7
Ls. . s .78 1 . e . -~ 10 - 90 10 100 15.6
ne. e « D - - - ~0 10 - s0 s e 22.0°
Roe. .60 ® .2 10 - e .. .- 0 - 60 10 100 21.6
L TH 'Y M R 10 . ee - - 100 - - 1 100 21.0
Cons) .92 1.08 .9 11} LEIE 2 - - .. 10 [ 10 100 14.3
L. .99 1.0 ” 1] e e - .- 10 .. 20 10 100 16.2
. Tle. K 1.08 .90 10 e - 0 10 . 30 & 40 -
g Nise. .93 1.0 .9 10 e e -- .- 20 - [ ] 10 100 235.0
£y is. .8 1.0 .90 1] - .- - .- 100 - .. 10 100 23.4
10y Sediw tetre- Conel .2 .0 .23 1 . - - - - P %0 0 100 &8
N o, chlosephonste ta. .3 .37 .2 " -- - . - 0 - 0 10 100 8.
. N . .23 .38 - ) Y . . e P 22 - 7 9 100 N.3
§ Bies .2 .37 .29 (1] - - - P . 10 10 100 10.7
Wie. y ) .37 .39 "» - - e .o 100 o .o 10 100  11.4
Cons) 0.4 .95 .5 » e ee o - .. 2 (4 10 100 9.9
h) Ls. .48 .98 K7 ”» . o= - .- » - 10 10 100 109
» Ma. .8 .98 T » - - -~ - .. - 100 10 100 153
. l‘ Moo - .98 .92 10 . . - - . .- 100 10 100 15.}
* “e. %) K .. " . .- - - 100 - . 190 100 145
L
Consl .70 .83 . 1] . .- .- - . . 100 10 100 13.1
*, La. n .83 -” " . - - .- » - i 10 100 11.9
Ne. - .8 . ’ . e -- o . n ” " 100 167
Wee. .08 . . "0 . .- - o - -- 100 10 100 19.7
We. 'Y .0 .” ’ . o - - 100 - .- 9 100 167
.
Ly : Flese chrene Comsl .18 (6.11) .23 (S.34) .20 (8.12) e o e .- - - 190 . 19 16 2.9
seosnste te. e ) ;2 ) (1) e L .- - % .- 1) 10 100 9.6
shonsl--Type A rle. s .u) (a3 e .12) e . e .- - % .. 50 10 100 139
Mes. .8 (.01) (.13 W ) W - .- .- - 10 ) “w 10 100 10.2
4' Vie. A3 ( .08) .22 ( .18) .20 ( .12) 0 . e .- - 00 .. .- 10 100 138
Cossl .28(.17) .33(.20) .3 .19) 18 . e - - .- » 7 10 100 6.4
(™ 2O 32 (.20 .0 .19) 10 - .- - - 2 .- ”» e e 13
Me. .29(.18) .32(.200 .30 (.29 10 -- - - .- 190 - .- 0 100 1.6
, Wiss. .29 ( .18) .32 ( .20) .3 ( .19) 10 - .- .- .- 10 .- ”» 10 100 8.0
Yie. 220 0 (a9 s . e - - .- - 100 - .. 10 100 163
, 2 Comel .53 (.33) .66( .41) .60 (.31 W0 - - .- .- “ - o 10 e 182
Ly Le. S6( 38 60 ( .40) 0 (.31) 10 . ee - . » .- » 1 10 15.8
¥ Pla. 57C ' 68(.40) .61 (.3 10 - - - . 100 -- - 18 e 17
¥ Wies. .57 ( 68 ( .40) .61 ( .38) 10 . e - .- » - - 10 100 261
Vis. o .68 ( .42) .68 ( .48) 10 e e .- . 100 - .- 9 100 6.0
-
."
'.‘
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Toble 2.-~Condition of seuthern pine stekes (2 x & in. memimal 5 18 in.), trested with chlerinated phanels snd with fluor chreme arseaste Y
phenel-=Type A, siac chleride, snd chremeted zinc chleride, after 15 te 23 years of service. Stakes placed is test at e,
Secre Colevade Inlond, Camal Zons, Septamber 1938: Begalusa. La., December 1939; Jacheemville, Fla., Jeauasry 1939; tot
Nezrisen Kuperimsstal Povest, Ssucier, Niss., Decomber 1938; sad Madisen, VWis., Nevember 1939 (Plot 2)--ceatimued el
r:‘.-.:
S
Conditien of stekes late in 1963° k-‘-‘.
\ 4
N [ Secvicesble but Destroyed by-- ")_11
o Leca- Reteation of salts® ber shoving seme-- S
3 Preservative tien - - N ia ll:uy " Totsl  Average BN
i::"l " " * e Ternite D:::y Decay Termite _-: romoved  life DA
e DecoY icack termite [UNS1 StteCk  ogiee i
Q‘\-. sttach sttack -'.‘~_
‘. oo
150 cesecccopPifoconcens cecescecoeanePt oo oooo Nume Pect b3 -
14 ber oy
N Sediwn pente- Comsl 0.52 .58 0.54 0 - - - - - % 0 10 w0 87 '
in\‘, chlorophenate and Ls. .46 .53 It 0 - .- - - - - 100 10 100 13.3
& e Fls. o8 .54 50 10 - o e S0 10 .- S 5 b
~, sedimn chloride” L 0 Lo o e W e e - - - - 100 10 100 16.)
<) vis. .4 .53 0 10 .- - - - 100 - -- 10 100 16.8
:::’1 Zisc chleride Cemal .44 (0.26) .53 (0.32) .47 (0.28) 10 - .- - - -~ » 7 10 100 3.9
.P,"' La. 8 (.27) .58 (.3) so ( .30) 10 - L .- - k] .- 70 10 100 8.1
Pla. 4 (.27) .53 ( .32) o ( .29) 10 - .- -~ - 20 .- 80 10 100 12.9
Miss. 4 (.27) .54 ( .32) 30 ( .30) 10 . - - .- &0 .- 60 10 100 15.4
. 6 Vie. 45 (.27) .83 (.32) .9 (.29) 10 - - . . 100 .. .- 10 100 18.2
AW
-‘\1" Censl 20 ( 42) .82 .49) .26 ( .43) 10 - - - - .- e 100 10 100 3.0
\"‘. Ls. .70 ( .42) 78 ( .87) LN ( .68) 10 - - - - 40 .- [ ] 10 100 121
. Y4 Fla. .71 ( .62) .82 ( .49) .75 ( .48) 10 e oe - - “© - 0 10 100 13.8
." } Nies. .70 ( .42) 19 ( .47) 7% ( .64) 10 .- .- - - 20 10 10 10 100 16.7
¥ 4 Wis. .65 (.39) .87 (.52) .15( .43) 9 . e - - 100 - - s 1000 189
!
. Censl 96 ( .54) 1.08 ( .64) 1.00 ( .60) 10 e - - .- - &0 [ ] 10 100 4.0
4 Le. 96 ( .56) 1.08 ( .64) 1.01 ( .60) 10 - LA - o T0 .- k] 10 100 11.6
Ple. .95 ( .57) 1.08 ( .64) 1.02 ( .61) 10 -~ e - .- 20 - 20 10 100 15.4
7" Niss. 94 ( .56) 1.0 ( .64) 1.00( .80) 10 - o - L2 10 - ] 10 100 117.3
(_-. : Ve, .93 ( .56) 1.13 ( .68) 1.02 ( .61) 10 .- - - o 100 - - 10 100 19.0
X~ Comal 1.0 ( .88) 1.62(.97) 1.49( .89) 10 == == - - .- ) % 1 100 7.3
Le. 1.0 ( .08) 1.63( .97) 1.32( .9) 110 L4 . - .- &0 - [ ] 10 100 1.}
i. Fla. 1.41 ( .84) 1.62 ( .97) 1,49 ( .09) 10 L . had - 20 - 80 10 100 15.7
i) Miss. 1.43 ( .83) 1.63 ( .97) 1.52( .91) 10 .- - o - [ - &0 10 1000 7.9
v Wie. 1.3 ( .01) 1.7 (1.08) 1.59 ( .94) 10 L - - - 100 .- - 10 100 1.7
] Chremsted zinc Cons) 0.43 (0.28) 0.55 (0.34) 0.49 (0.30) 10 - e - - - - 100 10 100 4.9
AW chleride Ls. o6 ( .28) .95 ( .34) .49 ( .30) 10 -~ e - - ® 10 so 10 100 8.6
X Fle. .45 (.28) .33 (.33) .49 (.3 & - e - - 3 - ” s 100 163
. Wiss. .43 ( .28) .53 ( .3) .&9( .30) 10 - .- - - » 10 @ 10 100 16.2
p, X We. .43(.20) .53(.33) .47(.29) 10 . me - - 100 -- - 10 100 16.9
ny Comal .70 ( .63) .81 ( .30) .76 ( .47) 10 - e . -- - . 100 10 100 7.2
%1y Ls. 70 ( .43) .80 ( .49) .76 ( .67) 10 - e - - ~ - 60 10 100 10.6
. Pla. .73 ( .48) .81 ( .30) .77 ( .7) 9 I - - n - 8 s 100 163
; Mise. .72 ( .44) .81 ( .30) .76 ( .47) 10 S —— . - & .- 0 10 100 20.2
_ WVie. .70 ( .43) .86 ( .33) .00 ( .49) 10 - e - .- 100 - - 10 100 162
‘.p‘.' Camsl .95 ( .58) 1.11 ( .68) 1.02 ( .63) 10 - e - - 10 -- [ 10 100 6.6
Y, Ls. .93 ( .57) 1.07 ( .66) 1.00 ( .62) 10 - e - .. 0 - 3 10100 119,
L% Fla. 96 ( .59) 1,09 ( .67) 1,02 ( .63) 10 .- - e 10 20 .- r0 9 % 17.0
ARG Miss. 96 ( .59) 1,09 ( .67) 1.02( .63) 10 .- - e .- S0 .- 50 10 100 20.1
\:-.' Wie. 89 ( .58) 1.13 ( .70) 1,02 ( .63) 10 - - .- - 100 - - 10 100 18.2
CYAS
Ny Ustrested contrels Canal - - - 10 - - - - - 100 - 10 100 0.7
Les. - aw an 11} - - - e 20 20 0 10 100 2.9
s Pla. - - . 10 - .- - o - 10 ° 10 100 2.8
- Mise. - - - 10 -n - - - - 0 &0 10 100 2.9
¥ - Wie. - e - 10 e .. - .. 100 e - 10 100 s.7
a e
*-.1.1
.J\f: ® netention velues (a parentheses are besed on preservative oxides.
o e ¥ 10 stohes were origiaslly installed st each test station. This susber hes since been reduced either b of failure to locate the stakes
- : ot the time of the inspection or because of demege by fire.
~'\o“‘ € Fisal inspection st Consl Zeme, Jomuary 1956; at Leuisians, Deconber 1938; at Florids, December 1960; st Wisceasin, Octeber 1963; snd at
- Nississippi, December 1963.
" g . Estimete Dosed on percentage of stales remeining ofter final inspection.
b :. ® Retention velues based oa sedim pestachlorephenate ealy. Bodium chleride added ves equal to 20 pct of weight of sediun peatschlorophenste -"T-
t:" :.‘.j_: in selution. _-..’
- R
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Table 3.--Condition of the plyvecd stohes snd resin-impregaated stokes, set Jomuary 1940 o the Harrison oo

Experinsatal Forest, Ssucier, Mies., after sbeut 27 years of service (Plet 3)

%

»
E
£

Condition of stakes Jemuary 1967

unleo»lc —.
Approxi- Nus- but showing Destroyed by otal  Average
Ik Group Stake mate ber seme~- Termite ots ver
rit oy ey Trestaeat averege  in o, TereiLt  removed  life
Py reteation test Termite Decay Terwite ond
" % Decay attack fuagi attachk decsy
Tl aad fuagi
R *1 decoy
:* Pef ceccceccccePt e Mume Pct Yr
o ber
]
PLYVO0D
';M:
Nt 1 1-1-40 te  Kach ply impregnated with s 30 pct aqueous 10 8 - .- .- 38 - 62 8 100 12.4
:,9 | 1-10-40 selutien of pheselic resin, slowly
o dried, and cured for | day ot 220° F.
A, Boaded vith phenclic-resia film.
ki |
Y 2 2-1-40 te  Seme ss growp 1 encept thst & 25 pct s 0 - .- - © .- “ 10 100 6.8
s 19 2-10-40 solution vas used.
3 3-1-40 to Face plies impregaated as ia growp 1 sad 10 10 - .- - - 100 .- 10° 100 3.
3-10-80 boaded to an watrested core with
phenolic-resin tile.
3;’. & 4-1-40 1o Foce plies inpragusted oo in growp 2 and s* 0 - e - - 100 -- 10° 100 3.5
i} 4-10-40 ded to as uat d core vith
ﬁ;\“@ pheaslic-resia file.
) ] 3=1-40 to Same as grewp 2 except that edges of w" 10 - -~ - 3 0 -~ 10 100 4.9
u:“ $-10-40 specimens wvere givea » protective treat-
meat by dipping ia & phenclic resis
v containing 13 pct slcohel.
\ ':1, 6  6-1-40 to Sams as growp & except that edges were ®* 9 e - - 22 I 3 ¢ 100 9.3
x.\, 6-10-40 protected as in growp S.
K3
- fl 7  7-1-60 to Untrested plies bonded with phemelic- - 0 .- .- - - 0 3 to 100 1.9
i 7-10-40 vesin file.
AR
o, -\4 8 8140 te Unatreated plies boaded with hot-press .- 10 .- - -- .- 70 30 10 100 1.9
o 0-10-460 ures resis.
oL 9 9-1-40 te Uatreated plies bonded vwith casein glee .- t0 - .- .- - 90 10 lo‘ 100 1.0
b 9-10-40 (FPL formmla 4B)
2t
L S 0 10-1-40 to Untreated plies (yellow birch) boaded - 10 .- .- .- 10 » 60 10 100 1.9
10-10-40 with phenelic-resin film. .
n 11-1-40 te Usatrested ceatrols--solid wood .- 10 - - - - 80 20 10 100 2.4
11-10-40 (176 by & by 18 in.).
STAKES (InPREG)®
k¢ u! 12 12-1-40 to lupregmsted same as grewp 1. 10 10 .- 10 10 50 . £ s 80 19.sf
k t'~, 12-10-40
A
4
&‘- 13 13-1-40 to lmpregasted sems as growp 2. s 10 - .- - 50 -- S0 10 100 11.7
. 13-10-40
A
L 14 14-1-40 to Controls--uatrested. - 10 - - - .- 20 1] 10 100 2.7
! 14-10-40
———
CONPRESSED PLYWOOD (CONPREC)S
15 15-1-40 to Deuglos-fir--all plies impregasted ss in 10 3 100 .- .- .- - - .- .- --
15-3-40 group ), dried and assembled without the
use of glue ea o hot press st 330° F and
1,000 pounds p per oq inch.
13-4-40 te Yellow-poplar--sll plies impregasted and 10 3 -- -- .- 3 - (1 3 1000 195
15-6-40 compressed the seme as for Deuglas-fir.
[

isens in growps | to 9 ore 3-ply Deugles-fir; in growp 10, yellew birch. They are 1/46 x 4 & 18 in. in size snd meade of 1/16-in. faces
and 8 1/8-in. core. Specimens in grewp 11 sre solid Douglae-fir, 1/4 = & x 18 in. im sige.

Incresse based en treated faces.
¢ Deterieration principally is cores.
¢ Seme separstion of plies had sles occurred.
. fipecinens ave seuthers pine sapwoed, 2 u & (neminal) = 18 in. in sise
! Based on estimated 1ife of 2 remsining stahes.

! s Speciasns of both Douglas-fir sad yellov-pepler mede of 15-1/16-ia. plies, comp d te & thich of 3/8 in. Sisze of specimens
3/8 8 & 5 14 (n.

'-. NOTR--Stobes remeining after the 1952 (aspection were taken up ond reset in the come geners] area.
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Table 4.--Condition of seuthera pins stabes (2 = & in. semisal 3 18 a.) ¢
sinc chleride, and cesl-tar creceete after 13 te 41-1/2 years of service. Stahes placed ia test ot Nedises, Vis.,
September 1940; Norrisea Experimeatsl Foerest, Seucier, Wiss., Juns 1940; sad Barre Colerade Islend, Comsl Zeae,
Septenber 1940 (Plot 4)

ted with ch

ted sinc

(Dolides sslts),

Coadition of stakes December 1981°

Average Serviceable but Destroyed by--
_ reteatica Busber showing seme--
Preservative :e. e Decoy Total verege
on Good comoved Llife
4 0il '". test Tormite .:::' Decey Terwite fuagt
sale Decay attack  termite fungli attach taraite
sttach sttack
0 coceolef---- sesrmeccecsescacPggoccccc--o-- - Iygher Pet I
¢ 2ine chlocide Vis. - 0.50 (.30) 10 - = . - 100 - . 10 100 148
i Nise. - .50 (.30) 10 . e - - ™ - 0 10 100 14.2
Cenal . 0 (.29) 10 . e - - - - 100 10 10 30
{ Wis. - 1.03 (.61) 10 e e . - 100 .- - 10 100 19.8
3 Miss. - 1.02 (.61) 10 — e - - . 10 % 10 100 146
; Consl .. 1.01 (.60) 10 . ee - . - - 100 10 100 3.6
. Vis. - 1.81 (.90) 10 . e - - 100 - - 10 100 22.3
% Wies. - 1.51 (.90) 10 . .- . . 0 - ("] 10 100 18.1
%; Cansl - 1.49 (.09) 10 . e - . - - 100 10 100 4.8
t Chremated aiac ie. - 33(22) 10 e - - - 00 - - 10 100 19.6
y srsemate (Delidea Mise. - .33 (.23) 10 .. e o - % . 70 10 100 3N.0
} salts)® Canal - .33 (.22) 10 s e - . - . 100 10 1000 9.2
X wis. - 44 (.29) 10 - e - - 100 - - 10 100 26.8
Mies. - .46 (.29) ’ .. e - 22 n - 3] ? .-
Cansl . .4 (.29) 10 e ee - . 0 10 © 10 100 11.6
’11 vis. - .60 (.40) 10 - 10 - - [ ] - . ) 0 -
E Miss. - .58 (.38) 10 LX) - (1] 10 - 10 2 0 -
g Cansl - .58 (.38) 10 .- -- - .. [ [ . 10 100 146
3 Vs, - .78 (.52) 10 -~ 10 - - ”» - . ’ ” -
Wiss. - .78 (.52) 10 -~ e - 100 -- - - - - e
Cansl . 78 (.82) 10 .. e - - 100 - - I 10 1.1
Vis. . 1.06 (.70) (] - 2 - - 7 - - b ”» .-
Miss. . 1.06 (.70) 10 e e . 100 - - - - . e
Consl .- 1.05 (.69) 10 - e - - 100 - . 10 100 153
by Cosl-tar cressets  WVis. .3 - 0 .- 2 - - 0 - - s o -
X Miss. 4.2 - 10 - e - - 0 .- ) 10 100 17.8
W Cassl 4.3 . 10 . e .- . ~ - 0 10 108 13.6
v Wi, s.0 - » - » - - n - - 1 n o -
Mise. 8.0 -- 10 - - - ] » . 0 . ® -
} Canel 8.0 . 10 - - 1 » - - ) % 1
3,
\J Vis. 1n.8 - ] a »n - - - - .- .- - e
) Mies. 11.8 . 10 - - [ 10 . 10 2 0 -3
)/ Cemal 11.8 - 10 - 0 - - ] . - . 0 18
N Vis. 1.3 - 10 ©0 - - .- . - - - e
N Miss. 16.% . 10 . e - 100 .- - - . . e
Consl 16.3 - 10 - - 10 - - . . E
_ Vis. 100 - 10 . e - .- 100 -- -- 10 100 12.4
q Nies. 1.8° - 10 - e - - 10 % Yy 100 100 1.7
4 Coaal  1.6° o 1 e e - - - »0 20 10 100 &8
'J
¥ vie, ns - " e e - - 100 - - 10 100 8.4
Nies. 6, . 10 e me - - - 0 S0 10 100 6.2
j Cansl .7 - 10 . e .. - .- 0 10 10 100 23
¥ Ustrested ceatrele L TH e e 10 -e e .- - 100 o= e 10 100 6.2
- Nies. - - 10 - ee . . - ) " 0 18 22
; Consl - - 10 s ee - . . ”» 10 1 1100 1.
£
: Finel isepection ot Comel Zswe, Jesusry 1956.
. Retestica values ia pareatheses sre based ea preservative ezides.
? € Botention Dased wpen tote] sahydreus salte: 280, + NyASO, ¢ e MAe0, ¢ N Cr0,.
¥ : :;f.t‘-t:‘:u:‘ upes ’ote:-:op of otokes remsining after fimel iaspecties.
] ot reen tempersture.
ﬁ f Deush trestasst, 2 cests.
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Toble 5.--Candition of seuthern pine stakes (2 x & (n. neminal = 18 in.), trested vith chlerinated phessls and cesl-tar cmnu. sfter
19 Lo Al yoars of service. Siahkes placed in Lest ot Barre Colorade 1niond, Consl Zeae, Februsry 1941; Begaluss,
Nerch 1941; Jachseawille, Fla., n-m 1941; and Narvisen Exporimsatai Ferest, Ssucier, Niss., February 1961 (Plet 5)

Condition of stakes December 1961°€

Rotention of Pun- Iow::able :t Bestreyed by-- ot -
- shev seas &)
Preservative :7:: preservative’ .:: Decay ”:::“ “:,'
Nisioun Neniows Aversge lm' ot Termite .:::' Becay Termite ':l.‘
B2CRY Litack  termite (URSL otteck .
attech attach
e ecePef e seeccsccccacaPg oo Bum Pt Ye
ber
Sediun pestachlorephenate Comsl 0.2) 0.2? 025 10 - .. - - - - - 16 100 6.4
La. .23 2 25 10 e e . . 1] - [ 100 100 10.0
Na. .23 .20 P+ [ T . - - - 100 9 100 16.5
Niss. .23 » 23 16 e . .. - 20 - ™ 10 100 16.9
" Camsl n » 310 e .. - - - 0 [ 10 100 109
La. . % 3310 - .. - - - - 100 10 100 10.4
Fla. .32 .34 .3 8 - - - - 2 ™ 8 100 6.3
Miss. BT .34 3310 e e . - » - 0 10 100 1.3
Caaal .47 s 5110 ee .- - - - 20 » 10 100 12.9
Ls. .48 S4 S 10 e e - - .- - 100 10 100 155,
rla. .47 [ 0 10 .~ . - s - - se S s 2.0
Miss. Y s S 10 e e - - 0 - 0 10 100 21.3
Canal .n ] ”n 10 e .. . - 50 20 £ 10100 163,
Ls. .12 a2 n 8 - - - [ - - 30 4 s 2.0y
Tla. 72 ) 718 e . - ™ - - 20 2 20 21.0
Niss. R/ s ” e e e .- 0 - . 100 10 100 26.2
Consl .92 1.00 . 10 . . - . 70 - % 10 100 162,
Ls. 2 1.09 K] 7 e .- -- 87 - - 't 3 & 2.0
fla. K] 1.10 K 9 e e - 100 .. - - = e ee
Miss. .9 1.08 910 e .. - » » - 0 T 0 .-
Sediva pestachlorephenste Conal .40 & 10 e e .- - - 20 ® 10 100 1.1
and sedium chremste; Ls. .0 .47 6 10 e ea - .- . - 100 10 100 15.6,
chomicel roatie Fls. .40 .47 .o [ ] - - e o - -~ 56 S % 203
3.241 Miss. .. .67 N 10 e e . - . - 100 10 100 23.0
Sediuwn pentechlorsphenste Canel .34 .62 .58 1 ] o .- e .. .- .o 190 0 10 12.8
and Sors La. .34 .62 .38 9 - . .. - n . » 100 1.4
1:0.76 chemical ratie Fla. .93 .62 .97 ) .- o= .- - .- - 100 s 100 12.9
'Y Miss. .5 .0 T I T - - 20 - ™ 10 100 21.0
s ’ 1:2 chemical ratie Coasl .1 .00 ST U - - e - 100 10 100 12.2
f, La. .n .0 IS 18 e e - -- 10 - 0 0 100 99
v N . n .02 N T I -- - .- - 10 10 100 12.9
A f'ﬂ. Niss. .n .09 IS 18 ee .- - .- .- .- 100 10 100 18.8
“'l. 1:1.52 chowical ratie Cansl .18 .08 .83 10 - .- .- .. so - 30 16 108 130
f is. R .. 83 18 .- - . - » - 70 10 100 10.0
fa. .79 .08 .2 9 e - - - .- - 100 9 100 6.7
Miss. .79 .0 83 10 - .- . - . - 100 10 100 18.9
0 1:3 chemical retie Canal ” 1.06 % 10 - - . - - -- 100 10 100 11.%
' ™ .90 1.0 K R T P O . . 10 - %0 10 100 9.0
0y M. .92 1.0 98 10 s .o - - - - 100 10100 3.2
’J\ Miss. .92 1.08 ”n 9 - - -- - 0 - » 10 100 16.1
«J‘:q 1:2.27 chemicel rotie Consl  1.00 1.19 1.0 10 -~ - - - - - 100 10 100 2.7
A Le. 100 L6 1.8 10 - e - - 20 -- ®© 10 10 e
a—— fla. 1.08 1.18 1.9 10 - - - - . - 100 10 100 1.6
N Niss. 1.01 1.18 109 10 - .- - . - - 100 10 100 8.6
o, ‘... 1:1.50 chewmicsl ratie Canal 1.7 1.32 1.2% e - ~- o .- 10 .- % 10 100 12.8
.‘i,' L. 1.7 .32 1.5 10 e e . . . .. 100 10100 166,
oA fia 17 13 1S e e e - 2 10 - % 8 80 183
g0, Wiss. .17 1.33 1233 10 e .- - - 13 10 0 10 100 20.9
o
o
5)".
e (Page 1 of 3)
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Toble 5.--Coadition of soutbera pine stakes (2 z & in. nominsl x 18 is.), trested vith chlorissted phenols snd cosl-tar creosote, after _.'-,5
A 15 to 41 yesrs of service. Stakes placed in test st Barro Colorado Island, Cansl Zowe, February 1941; Bogaluss, La., 'J.“"'
Harch 194); Jacksoaville, Fla., March 1941; and Narrisca Experimeats] Forest, Ssucier, Wiss., February 196} (Plot $)--coatinued .J.\.‘-.
2 o
s AL
Condition of stakes December 1981¢ NS
-
Retention of » krv:cnblc :u Destroyed by-- ';
. Loca- » ber shoviag some Total  Average R
2,; Preservetive tica presecvative in T"Y cowoved life
Good Decay uagi
f 3 Minisus Mexisum Average test® De Termite and r“{ ::::::' and
3 €AY attack termite 908 termite
) sttack attack
¥
3 R R R S ee e eePEtmeccco-cc-- - Nume Pt Yr
i - ber
3 pct pentachlorophencl Cansl 4.0 .4 4.7 10 -- .- - -- &0 - 60 10 100 l::
; . La. 6.0 5.4 4.8 0 -~ .. - - - - 100 0100 6.
2% in fuel oi} Nne. 4o 5.6 48 10 - . - 0 .- - ® 6 e 20.0°
‘i\' Miss. 4.2 5.4 4.7 10 .- -- .- - .- - 100 10 100 2.0
S Cana 8.6 10.5 9.6 0 .- - - -- 30 - 70 10100 164,
N La. 8.6 109 9.6 7 e - 7 - - © 3 4 2.0
Fls. .8 10.9 9.6 9 - - - 67 - - 33 3 33 26.0
Hiss. 8.6 10.5 9.6 10 .- .- .- - 10 - 90 10 100 27.2
Cansl 14.06 165  15.3 10 == o -- w 10 - 50 ¢ 60 15.09
La. 14.2 16.3 15.3 7 - -- -~ 100 .- .- - - .- .-
e Fla. 16.2 16.3 15.3 10 - .- - 100 - .- - - - -
g Miss. 16.0 16.3 15.3 10 - -- -- 70 20 - 10 3 3 -
Camal 18.6 21.5 0.4 10 - .- -- 100 .- - - .= - -
La. 18.2 21.7 20.1 7 - - -- 100 .- .- .- e .- -
Fla. 18.2 21.7 20.1 9 - 22 -- 78 - .- o= - - b
, Miss. 18.2 21.9 20.0 10 - - -- 90 - o= 10 1 10 .-
4 3 pet peatachlorophencl Canal 4.2 5.8 4.9 10 - .- - - 20 - 80 10 100 12.6
+ 3 pet chloro-2- . La. 4.4 5.8 4.9 10 - -- - - -- - 100 10 100 IC.Z‘
‘_“: phenylphenol is fuel oil Fla. 6.4 5.8 4.9 9 . = - 22 - .- 78 7 7 20.0
% Miss. 6.2 5.8 4.9 10 -- - -- .- - .- 100 10 100 19.2
y
) Canal 9.1 10.9 10.0 10 - - .- - 50 -- S0 10 100 IJJ‘
1 La. 9.1 10.9 10.0 [ ] - - .- 67 -- - 3 2 33 26.7‘
% ) Fls. 8.9 11.0 10.0 8 ~- - - 75 - - 25 2 2% 25.3
- Miss. 8.9 11.0 10.0 10 - - - - 10 - 2° 10 100 24.
-
R 3 pet pestachlerephencl Cenal 14.2 16.3 15.4 10 - - .- 10 10 - 80 ] L ) u.o‘
¢ 2 pet chlore~2- La. 13.8 16.3 15.3 [ o= - - 100 - - - - - -
., phenylphenel ia Fla. 3.8 16.3 15.3 9 - - - 100 - - - .- - -
g feel o11%--con. Miss. 4.4 16.1 15.3 10 - .. - 30 30 - 0 -
: Coal~tar creosete, grade 1 Canal 3.5 6.7 4.7 10 .- - - 114 %0 .- - ? 90 12.0‘
! La. 3.3 6.7 .7 6 - -- » .- - o & o 22.00
Fls. 3.3 6.5 6.7 9 .- .- - 33 33 - 3% ¢ [ 1) 19 0‘
3 Miss. 3.5 6.5 4.6 10 ~- -- - .- 40 - 60 10 100 21.3
i Camsl 8.6  11.6 100 10 - 60 - 20 10 - 10 2 20 20.08
La. 86 1.2 100 4 . e -- % - - 25 113 2660
. Fls. 8.6 t1.4 10.0 10 .- .- - 90 10 .- .- ] 10 -
I Nise. 8.4 11.4 10.0 10 . .- - 30 &0 - 3 L 70 .-
. Canal 13.5 15.4 1%.4 10 w0 90 - - - - . . - -
Wy Ls. 13.5 15.9 4.5 6 % 16 7 17 - - . - - .
v Fla. 13.% 15.9 6.5 L 22 56 -- 22 .- .- -- -- .- .-
! Miss. 13.3 16.1 14.5 10 0 - . 90 .- . . - - .
3.
AN Fuel oi1® Canal 8.2 1.9 9.9 10 - - - -- - 60 0 10 100 5.9
— . 8.4 1.7 9.8 10 .- .. - -- 0 - 60 10 100 8.8
Fla. 8.2 1.7 9.8 8 -~ - - b 12 - s 100 9.7
“ Miss. 8.2 1.7 9.8 10 - .- -- - 20 10 10 10 100 6.3
Ly j Canal  18.2 21.0 19.4 10 . .. -- - == 30 10 10 1100 7.8
N Le. 18.2 21.4 19.4 10 . - .- .= 50 -- S0 10 100 1n.e
).' Fla. 18.2 21.46 19.4 9 - .- - -- - - 100 9 100 12.6
g * Miss. 18.0 21.9 19.4 10 -~ - - - 30 10 60 10 100 %1
e
(Page 2 of 3)




Table 3.-~Condition of soutbern pine stakes (2 x 4 in. neminal ¥ 18 in.), treated with chlerinsted phenols sad cosl-ter cm-ou. after
15 te &1 years of service. Stskes placed in test st Barro Colersde Islead, Canal Zome, February 1941; Dogeluss, Ls.,
March 1941; Jackseaville, Fla., March 1941; and Nerrises Experimenta) Forest, Seucier, Niss., February 194) (Plet $)--contimurd

Condition of stokes December 1981°

Reteatien of » Secviceable but Destreyed by--

showing seme-~
preservative® ':: Decey m"ruu ‘::::.'
p Good DecaY  pocey Termite fUmSt
Nisisus Nezimus Average test Dece: Teruite and fungi asttachk ond
Y sttack termite s termite
attachk attack

g
=

-...-L‘_'.---.

S pet pentachlerephesel in

fuel 04)* sad naphtha:
J-ainnte 4ip

W mw wPPY Bmwe Lobi
°

-
non

18-haur senking

e
bl ol od
0w
-

'S pet mlml in
soybean oil, nephtha snd
teed 0i2:"!

J-aisute dip

18~hour sesking

- -

SN~D SULrw N=0d wUEN

18-hour seshing®

.

WRHEN Newe BPuBE veve srsr onbe

[ . 2. 2] .“UUU
N o2 MW .““““
- 0~

3 pet pestachlozephenel ¢ 2 pet
chlose-2-phonylphone! ia

noghths snd fue) of):*
nisute dip

10-hour sosking

-_-
-
Ueﬂl‘ "' N ]

CROP BOND WO=L VBWO WNOL VIOW VOr-

s e NEN WY = .
00D $0OO PP PROD LNEN NONN SOBRE MMM
puww
- -
-
33 8888 3538
-

solvent of 80 pet wineral
opirite sand 20 pct msisture
repellont:

einute dip

18-hour sesking Canal
Ls.
a.
Nise.

9
.9
.7
-3
.5

S
.3

]
.3
.3
.9
.8

save
N D e

Yatrested contrele Canal
Ls.
Fla.
Wiss.

® Bosed upen weight of dry chamical (or sedi pb slene or sined with other chemicals and on weight of solutiea for other
teootasnts. Voluss for otabes eoriginelly tastalled.

4 10 stohes were originally instelled in test. Thie mumber heas siace been reduced either b of fatlure te locete the stakes ot the time
of the inspection or bocouse of damege by (ire.

€ Fined inspoction ot Consl 2ome, Jonusry 1936; ot Jocheoaville, December 1960; and ot Dogaluss, Decamber 1962.
. Sstimste besed upen percentage stehes remsining after fiasl imepecties.

® Purehosed ond roported corlier oo Neo. 2 fuel ofl Dut bos since bosn found to hove & distillation range lower thes that fer typical Mo. 2
fusl otile.

¥ Solvent contoinnd 1 port seybese ofl snd 9 perts cach of fuol oil ond mephthe by velume.
8 gpecinsns contoined seme heertuweed.
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Table 11.--Condition of high-strength laminated paper plastic (papreg) stakes (1/8 x &4 x 14 in.) and
heat-stabilized plywood (staypak) stakes (4 x 18 in.) of several thicknesses after ?
to 8 years of service. Stakes placed in test on the Harrison Experimental Forest,
Saucier, Miss. (Plot 11)

Condition of stakes

December 1950
Num- Destroyed by--
Stake ¢ iti ber Average
number omposition in Decay life
test Decay Termite f::=i
fungi attack termite
attack
Num- Pct Num- Pct Num- Pct Ir
ber ber ber
LAMINATED PAPER PLASTIC (PAPREG)--INSTALLED DECEMBER 2, 1942
1 to 10 37.0 pct phenolic resin® + 2 pct hardener,
4.7 pct volatile matter 10 7 70 -- - 3 30 7.4
11 to 20 31.6 pct phenolic resin® + 2 pct hardener,
4.4 pct volatile matter 10 3 30 1 10 6 60 5.6
21 to 30 41.0 pct phenolic resin® + 2 pct hardener,
4.6 pct volatile matter 10 7 0 -- - 3 30 8.0
31 to 40 37.0 pct phenolic resin® + 2 pct hardener,
4.7 pct volatile matter with surface -
sheets using 42.6 pct phenolic resin,
4.6 pct volatile -atterb 10 7 70 -- - 3 30 7.2
41 to 50 37.0 pct phenolic resin® + 0.5 pect oleic
acid, 4.7 pect volatile matter 10 4 40 1 10 S 50 7.6
HEAT-STABILIZED PLYWOOD (STAYPAK)--INSTALLED JUNE &, 1943
19-1 and 20 plies 1/16-in. birch bonded with
19-2 phenolic resin and compressed to thick-
ness of 1/2 in.; specific gravity 1.37 2 -- - 1 S0 1 50 4.5
HEAT-STABILIZED PLYWOOD (STAYPAK)--INSTALLED DECEMBER 6, 1943
8-1 to 32 plies 1/16-in. birch bonded with
8-5 phenolic resin snd compressed to thick- c e
ness of 1 in. specific gravity 1.33 5 2 4 -- - 3 60 6.0 o
21-1 to 10 plies 1/8-in. maple bonded with }5
21-5 phenolic resin and compressed to thick- 94
ness of 5/8 in.; specific gravity 1.36 S -- - == - 5 100 4.3

® Alcohol-soluble.

b Single surface sheet on each side, coated side out.

¢ Heavy swelling at edges due to moisture absorption.
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G Table 16.--Condition of southera pise sapuweod otabos (2 u & §a. nemiasl = 18 ia.), trested vith verieus chemicals, sad of lemiasted .
~ 4 ascetylated yellow birch sapwood stebes (0.4 x 3-1/2 x 15-3/4 fn.), after 37 yesrs of service. Stakes placed is test .
N * ea the Nerrisce EBmperimestsl Porest, Ssucier, Niss., December 1944 (Plot 14) e
.'..1 .n.~.-
L] A
; Coadition of stohes December 1981
PR Servicesble but Destreyed by--

e Average

) Bunber .
,\6 Preservetive® reteatien of T, Sheving see Becey Total average
. prevervetive .. Geed Dec . removed life
RN or dzy selt y Decey Tevmite wagt
" Decoy Torwits  aed gt strech snd

A stteck  termite "8 termite

O sttack sttack
[ 1 § ecescerrcscccnesHtacecocmreroonnon. Bum- Pt 03
bor
‘:3 PIR sTases '
AR Ammsaiscel cepper arsesste
> et (Fed. Spec. TT-¥-349)
: 2*3 (percentage h'ulnth-)
Pa 0.612 (0.59) 0.2 (.24) 10 Lo (] .- -
LY ] L] 0 - -- [ -
- 1.29 (1.24) 53 ('s1) " » e - 1 - = -2 %
2.37 (2.48) 1.0 (.97) 10 100 - - s - . - - - ..
A 3.21 (3.10) 1.29 (1.29) 10 100 .- e .. - .- . pos - e
A
A Amyl pheayl acetate

uY ' ('_ . in Stodderd
}‘\". solveat)

*‘f. 0. :; .10 10 - L e - . Lo 100 10 100 6.7

ot o .28 10 - - - . - - 100 10 108 8.5
_(~ : . .50 10 - - .- - - 40 [ ] 10 100 10.0
.4 Capric acid (percestage i
Sy lt:‘:;rd solveat)

‘.‘.“,‘ . .10 10 L Lad .- - 16 % [ ] 10 100 s.0

*{) l.:: .23 10 .- .- .- .- 10 20 70 - 10 100 S.3

e . .30 10 L L4 s o= .- 10 90 10 100 3.9

S

,'.;-' Dienyl phenol (percestage

s in Stoddsrd solvest)

B A 0.3 .10 10 - - - - - 1 0 10 100 5.0
) .90 .25 10 - - .- .- - 10 %0 10 100 8.4
N 1.76 .53 30 o .- - Lo as 10 0 10 100 11.4
" N DOT (Dichlerve-diphenyl~
el trichloreethone)
\ -\.: (» 9o in Steddard
L solvesat)
AW 1.2% .35 10 - - - - 100 - .- 10 100 1.1
SAAR 2 .74 10 - .- - - 7 - % 10 100 ’.0
\'
A ) " Dedscy)l amine (percestsge
is Steddard solvest)
! 0.37 .10 10 -~ L - - - 20 [ ] 10 100 3.4
n o .93 .25 10 Lad - - - Lo - 100 10 100 S.?
0 1.88 .50 10 bad - - Lo .- 10 ] 10 100 6.8
) PIR STAIRS--costinved
| 1
lg Nichel stesrste (’cn;-up
ia cesl-ter tha
.33 aort .10 10 - - .o Lad 10 - | 4 10 100 3.6
.93 .27 10 - = - .- » - 70 10 100 4.9
1.88 .52 10 o= -- o= .- 10 10 80 10 100 .5
Untrested costrols Lo 10 - - - - o= o~ [ 10 100 2.}
YRLLOW BIRCN (LAMINATED)®
Acetyloted . 10 .- .- o - ”° - 10 10 19 7.3
Uatrested contrels - 10 - L - a= 10 20 b 10 100 2.7
® a1l stebes encept leninsted yellev birch were pressure trested.
. P samsatece] copper arseaste seletien snd retesticn figures is parenthesss sre onides (Cud and As,0,).
:.‘i} - € Prepered frem $-ply, persllel-laminsted, scetyleted }/16-ia. venser glesd vith het-press phesclic resin. ge acetyl R
}*-_.'- 19.2 pet besed wpon ovendzy veight of veod. Untrested ceatrels prepared frem watrested vemeer.
'-{’:;-‘.' NOTE: The stobss remsisisg 18 test sfter the 1932 isspectics were reset ia the seme gesersl sres.
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v." Toble 16.-~Condition of otobus of Dougloe-fivr plywsed, Lousted with uumuwmumm.um
(\-’ 30 yoors of sovvice. mmummm-mmmwum.um. Bies. (Plec M)

Condition of stobes Bocouber 1900

Pipuned’ Servicosble bt Sestreped by--
ot G- shoving semp-* ——
Preservasive Teostavas Wabesr Voaser retestion of ' e RO averoge
of Wik b o Gond Sweay fougt somoved Inle "
pliss  nses PIUSETVRLIw tent aocey Tomite ond Socoy Tesmite :"
" sterd  temite TUmSH e o ite S
—_—— attoct sttoct Pt
e —— — —— ——- —_ Ry )
[ (3] e esvescssccfPgtocr oo --Byber Pet 1 ] -._\*
13
. FLAGID FREn WRNEED TESATSS SSPONE GL¥tNS \‘_.:‘.
Conl=tar cressete Preseure [} ] e .9 [} e e . . . .. .. . - ‘.:,‘.
Proseure . ’ we W 0 1 o - - - v . . . - [
Ueeting 0ad 1-hr vold botd ’ we 126 0 .- o . . 1 » L] w e w2 b
Cold sesbing, M W 3} W 1.8 "» e pey .. 190 P o - pod . - -
Cold osehing, % b&¢ ? we [ XY "» - Prs .. 00 .. - - .. s e o
Dippiag, 0 ser (3] U s " - o . 108 . . - . .- - ',
Dipping. 10 sec ’ e . " . o . 100 . . . - - .. R
Coppor aaphthenste,  Pressure 1} e 158 » » " - . - .- - . . - .
(2 pet capper Preseure o ? “we 10.2 " » » - *» .. . . . - .. K
astal ia cosl-tor HNesting aad 107 vold batd ? “e 6.7 (1] " we .. » " .. - ] 7] .. K
asphehs Cold seohing, 34 &r [} ] w1 v » » - » e . . o . . .
Cold secbing, 2 b ? $/8 6.2 " » P .. 9 2 .. e 2 20 . .
Dipping, 10 sec [} we &2 0 . o . fr4 - - - . - - .,
Dipping, 10 sec ’ e 2.6 9 .- o. . » ™ - » ? ”» - ~
Peatarhiorephonsl,  Pressuee [}] we . w e . . ™ . . . - - . .
S pes in Bo. 2 Prossure . ? ws w3 [T o - » " - " 1 » -
fuol o4d Beatiag snd 1-2¢ cold betd ’ e 10.3 " .- e s » .o . 0 s *» ..
Cold seshing, 24 be [} W 1.6 - o . ”» 0 . 10 2 2 -
Cold sonbing, 26 b¢ ' "”e .8 0 .. v o . 0 " - o 10 230
Bigping. 10 sec 5] v s [T . . » » p » [ » -
Dipping. 0 sec ? "e 1.0 0 e . - o " .. » " 100 5.8
Chrematod 2ine Presenre 13 vie 1627 (0.02) T e e - » - - " e -
chlovide Preseuse ? e 1.00° { .6 " .. .. .- oo .. [ _J [ ) "” (] %.8
fosting ead 1-br cold dotd ’ M, 98 (.68 [T o . - - » » 10w 10
Mooping, 3 be 13 v 181 (.8) 8 e o . 10 . . - - . oy
. Sooping, 3¢ be 3 vy 18 LD ¢ .. o s 100 . - . . . iy
Stooping, 24 be ’ ue (.28 LR - - - . [ » w e e e
<y Steeping, M ¢ ? e, ©® (.M T - - . [ » » 0 100 .46 "y
'( ' Dipping, 10 sec 12 " .61 (0.30) W .- - .o .. » 10 P*Y 10 e  n.? .
P Y Dipping, 10 see 13 1) o (. [ T . . . " .. » o 10 2.0
8 Pipping, 10 sec ’ e 8 (.2 [T - . . - » » e 00 e . 4
Y Acid coppor cheumste Presenre B e (.38) ® 33 . n - - . . . e e o
\ Preseure ¢ ? "e 29 1. s « . 2 n 2 . . 2 2 - \
5 NHooting sad 1+0¢ cold bath ? " ' 1.07 ¢ .93) "w .. - " ' 20 . "w F) » .- .
Steepiag, M b " 17273 00 { .84 0 0 s e e s Py pod . e .
Soeping. M W n we .Y ( .94) 0 % - - " .. .. - .- .. e
Sweopiag, 36 e ’ "”e e .20 [ - ” . n . - ] [1} . O
Stesping, 24 br ? ”e .2 .0%) * [ - . " - - .. - - . Wt
Bippiag, 10 ser 1] () K IR 1 0 - . . ”» » . - 3 » - .-
hppiag, V' - 1] " IS 1) » e = - ”» » .. - 3 » . D
Digping, 10 sec ’ "ws .2 1) T - . . » - » 0 10 186 N
3 . 10 oo LY R I T S - . » ™ b e 222 S
) A
-"‘ MNS 142D AFTER SLUING ’.-‘
- S
‘\',;c Conlotar crossste Y "we 1.6 0 1 - .. . . e e P . - ALYt
(¥ ot Beth, 1 br, ovd e0ld %,
both, 1 Y "e 3.0 " Ty - .. 100 - - - .- - .
Cold soshing, 3 b 3 we s.3 ., . - . - 2 » » LT T
et Bigping, 10 se¢ s e 1. o .. o - . . e » s 100 .4 >
LA
Cagper ssphthonste, Pressure S we 2.0 | ] .. -~ . ] L J "» » [ J .- D ~
Y (2 pet copper Bot Sash, ) be, ond eold \\ A
! @9101) i coni=tor  boad, ) br [ ws "2 | I - . . - . “ w oo e o
H (\ asphthe Cold sonhing, 2 b s w0 0 e e - . *» - » e 138 LW
D Sigpiag, 10 e s " 4 [ o . .. ™ . “ [T TR WY
13 Pont wphoast, P s s s 0 - e - “ » - ™ ¢« @ . v
) Spet iale. 2 Sot Bath, ) br, oad cold N
fond ol o, | e ) we 2.0 0 . . . . . “w “ [ ] (B
Cold seshing, 26 be ) we 2.0 "» .- - .- (2 » 1 b J " 10 8.3
- g, 10 oo¢ D) " .7 [T - . .- " » r w1 1.8 L
' Chremsted nine Preseare s we N I T T R - - “ - » e e B\
. ieride Stooping, 2 b H ”e B (.20 [T B . - - " » “ w1 0.2 RO
- Bipping, 10 eec s I T B SRR - - - - “ ot e _-..:_
SAY
f‘.‘ Acid copper cheomste Pressure ) e 48 ( .29) [ ] - o » 20 - » $ | ol .. .
3 Seeping, 26 br s e 28 (.6 W e e - - 10 - » e 30 Wy
N ﬁ,i Bigpiag, 10 sec H "we 6 (.0 [ - . . " “ » " e s.2 .,,-‘
o
~ I Noar etrested 1 e - 10 e e - . - » » T Y y
Untrested ' e . [T - . o .- e » " e 1.

S Piyused glned vith bot-press phenslic-resin afhesive.

O4)s or dey solt sbserbed by 31- 5 M-in. ’I'uu ponsl. Stakes wore ¢cut frem plyvect psaris osfter treataeat, ond ol edges eaposed during cwiting were dipped
0 the preservetive befere instellation of the stober

© Metenties veluos in perenthoses besed o preservetive suides.

€ vonrer heoted ia Gryer and then submeraed for | Be in unbosted proservetive.
® approniaste veluss. )
! vouser Lrented prier te deying. 2
§ 3 eprciarns dolaninsted sot weee olisissted frem tost. :
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;\: Table 17.--Condition of couthors pine stohes (2 & & nemisal » 18 is.), trestad with vericws petreieun oile, pestochleorsphentl solutica, copper
v, sephthenate selutions, cesl-tar cressete, snd aistucee of these preservatives, sfter sbeut 34-1/2 yeers of service. Stahes
:_\-: placed ia test ea the Berrisen Ruperigsate} P , Soucier. Miss., and ot Dogaluss, La., April 1948 (Plet 20)
Ll
e
o Condition of stades Decomber 1982°
Serviceshle but Bestreyed by--
Saber shoviag seme--
0il or preservetive leca~ Aversge re . Decay Totel Average
tien zetentien test® Good Dec: fungi removed life
"d Decay Termite wae
Bec Ternita aad fungi ottech sad
sttech termite V%6 ternite
attack steack
“'""”""&"""""""-'._E *r
14 ~
Unfortifiod potrelows oi):
Cenmovcial sresatic solvent Niss. 4.1 10 .- .- .- - 10 .- 20 10 100 2.6
(Mé-United States) Ls. 4.1 10 .- .- .- L - 20 a0 10 100 2.9
Neddevd selvent (Nid-Waited Stetes) Hiss. 6.0 10 - - .- .. 10 20 70 10 100 2.2
La 4.0 10 .- [ad .- .- "0 20 -0 10 100 2.8
Be. 3 fusl of) (Wid-United States) Wiess. 6.1 10 - Lad .- .- 10 10 80 10 100 6.6
Ls. 4.0 10 . - - -- 10 . 0 10 100 4.1
Noovy thermal side cwt [_TTH 6.2 10 - - .- -- - 10 20 10 100 3.5
(Ni¢-United States) La. 6.2 1° . - - - 2 - 70 10 100 4.6
Bo. 200 Diesel otl (West Cosst) Wiss. 4.0 0 e .- -- - 20 20 60 10 100 4.8
Le. 4.0 0 - - .- - 80 L 20 10 100 4.6
Catalytic gos-bose oil (West Cesst) Niss. 4.0 10 - o= .. .- 40 - 60 10 100 1.6
La. 6.0 10 . .. -- . [ - &0 10 100 1.7
Nies. 8.0 10 - == - - k] - 70 10 100 16.6
Lla. 8.0 10 .- 10 - 30 20 .- 20 & &0 -
Niss. 12.0 10 oo .- .- - 40 - 60 10 100 17.1
Le. 1.9 [ ] - 23 - 63 12 - - 1 12 -
Bo. 300 fuel ofl (West Cosst) Mive. 6.2 10 -- .= .- oo ] -- 10 10 100 7.1
Le. .2 0 e e - 20 1 - -- s 80 65
We. 400 fuel o4l (Weet Cosst) Wise. 4.2 (] L Rl - - [ J - 20 10 100 3.8
Le. 4.2 10 .- - - - L] Ll 10 10 100 S.8
Light gos oil (Nid-Wnited States) Wise. 4. 10 .. - - - S0 Ll 50 10 100 6.7
Le. 4. 0 .- - - .- 60 - 4 10 100 6.0
Bouwes Ns. 3 blead (30-30 tepped crude Mes. -.0 1" - - .- .- (] - 40 10 100 6.5
residus] sad recycled overbeed goe oil) La. 4.0 10 - .- .- .- ] .- 20 10 100 s.9
Neevy gos oil (Nid-United States) Hies. 6.0 10 .- Lo - o= 108 - o 10 100 12.9
La. 4.0 10 o - .- & .. - LY &0 .-
Nios 1.9 10 .- e o= 30 70 e - 7 10 -
Le. 1.9 1 - 3 ~e 6? - .- - .- - -
Niss. 12.1 10 10 .- .- 80 10 .- - 1 10 .-
. 12.1 ) &0 L] - .- - -~ - - - -
Lube eil entract (Temss) Niss. 6.1 10 o .- -~ .- 100 .- .- 10 100 12.0
. 6.2 [ ] - - e 3 23 - 12 3 37 -
Portified potroleun oils ond mintures:
Commercisl srematic selvemt (Mid~
United States vith 3 pet fNies. 4.2 10 e b .- - ee - 100 10 100 10.9
pestechlorephane] Le. 4.2 10 - .- e .- 10 - 20 10 100 8.5
Stodderd selveat (Mid-United Stetes) Nies. 4.0 10 .- o Ld b 10 - 20 10 100 137
with 3 pet pentachlerepbons) Ls. 4.0 10 o - o o 20 = [ ] 10 00 e.0
Ne. 3 fus) oil (Wid-Uaited States) Wies. 4.0 10 e . . - 10 10 » 10 100 149
with $ pet peatachlerophone) Le. 2.8 10 - - - 20 - - ™ s 0 12.5°
Neavy thermsl side cwt (Mid-
United Btates) with § pet Wise. 4.0 10 - b -- = 20 .- 0 10 100 14.0
pestachlorophenel Ls. 4.0 10 o - o= - 10 - L] 10 100 10.6
Ne. 200 Dievel oil (West Coest) with Niee. 4.1 10 .- .- .- .o 10 - 2 10 100 17.0
S pct pentachiorephens! Les. 6. 10 .- - .- $0 .- .- w S 30 .-
Cotalytic ges-base eil (Vest Coast) Me. &1 - S oon n w1 E:
“‘. ’ ‘ m.ﬁl.ml . .‘ oe - - s e - '- -‘ -
pe Nise ..o 0 e e - - 0 - % 10 100 2.3 RIS
Ls. 7.9 8 -e 12 - (7] ae -n - e s - ..'.'- -.
Wiss 12.8 10 .- oo - 20 4 L 60 [ ] 0 - ALYS )
| 7 12.0 9 as 3% - [YY o -~ .. an - .. '...’ -
ol
~
-‘.‘-i"‘
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Toble 17.-=Condition of sovthers pine stahes (2 & 4 seminal 3 10 is.), treated with various petreloun oils, pestachlerephonc) seluties, copper
asphthonste selutions, tesl-ter » ond ob of chose preservetives, after sbout 34-1/2 yoors of service. Stabes
ploced ia test on the Nasrises hoﬁ-.ul Porost, Seucior, Wins., ond at Dogaluss, La., April 1948 (Plet 38)--cestinned

Cendition of stebes Becesber 1962°

Servicesbls but Bestroyed by--
" Nusber shoving seme-- Totsl Average

011 or preservative m rotomtioa %, Bocoy  _aeved  life

test” Gued termite s Decoy Termite fi0¢!

te
Becay L Toch termite U6l sttech .,

attach sttech

m '"""""'m""""""‘%B& u
M.‘m potrolown oils ond
~sgont iuned

Bo. 300 fusl ofl (Waet Cosst) with Mtos. 4.0 0 o e .. . .. 20 10 10 146
§ pet peatoshlovephons) Le. [N s -~ 1’ .. n [} o ] 3 37 -

%e. 400 11 cuu vith Wise. a2 - . - - ~ .- @ 10 100 139,
s fued oil (Vest ) h?' .2 ’ . o - 2 22 - 56 1 1w s

Light goe oil (Nid~Nmited States) with  Miss. .0 1 S .- - - - 10 10 100 156
s"m postachlorephonsl La. a2 (L - - » - o e S % -

Beaver Bo. 3 blead (30-30 tepped crude

idusl yeled theed gos Rioo. 4.0 [ ] e - .. - 0 .- » 10 00 198
o11) vith S pet pentachlerephens] Ls. .0 ? . - .- 3 " .- » [} 11} o
Noevy gse oil (Nid-United States) with Nies. 4.1 ] - - - [} .- - » 3 33 .-
S pet peatachiorephens] Ls. 4.1 [ -- [} - [ ] -= .- .. - .- .-
MNiss. 7.9 10 .. e - [ ] 20 aa e 2 20 ow
Ls. 1.9 [ - 3 - [} aw oe .. .- .- .
Bies. 12.0 10 .- 10 e ] 10 .- - 1 10 -
s, 12.0 E &0 .- - &0 - - e - .- ..

Lube o4} entroct (Tomso) with Miss. [ %] 10 . . . » [ - 10 T 0 e
3 pet pestechlorephens] Ls. 4.2 [ ] .- .- e 100 - ae .- .- o .-

Catalytic ges-base oil (West Cosat) with Miss. 4.2 10 .- .- .- - ] 10 20 10 100 143

copper naphthenate (8.3 pet copper La. 6.2 "0 .- 10 - ] 10 - 20 3 3% -
—ul)

Catalytic ges-bese oi) (West Cosst) with Nige 4.6 | ] - .- . Ll 5 ~e 8 8 100 17.4
copper (0.73 pet copper Le. 4.2 [ ] 13 13 . 62 12 - - ] 12 -
astsl)

Coal-tar cressote Ries. 6.1 10 e .- .- .- e .- » 0 100 342

Le. 4.1 10 .- .- .- 9 [ ~- 10 3 0 -

Cosl-tar crecsete, 30 pet, snd cotalytic Mise. 6.1 10 .- - - .- 30 e .
oe-bace of] (Weet Cast) with 3 pet Lo, Pty 8 - - . @ - . x 3 '%

peatachiorephens], 36 pet by volume

Conl-tor crecsete, 30 pet, sad uulyue Nies. 4.2 10 -- - .. ~- 0 - 10 .
ges-bese oil (Vest Cosst) with Le. 43 10 - - - » 10 . - l: ': :3 !
saphthonste (0.3 pet coppor astal
30 pet by velume

Conl-tar crecsste, 23 pet, sad catelytic Miss. 4.1 10 .. .- .- .- [ ] -
ao0-bese oil (Vest Cun'.) with cepper Ls. 6.2 [ ] .. e - %0 » - :: ': ‘: ':."
saphthenate (0.75 pet copper matel),

75 pet by velume

Catalytic gas-base ofl (Vest Mt) with Nise. 4.2 10 - Lad e 10 20 10 [ ] ’ ”» .-
3 pet pentachlorephencl, 39 pet, and ia. 6.2 L ] - .- - 108 - - .. P p e
catelytic ges-base o) (Vest Cosst)
vith copper asphthenate (0.3 pet
copper -nl). 30 pct by velume

Untrested eonteele Wies. o 1] = .e oo .. 20 20 s 0 e 2.3
L, -e 10 e - P .. - - 100 10 100 3.8

2 10 stades were oﬂ.ﬁully installed ot each test otaticn. This aumber hee oisce bosa
. Pl . roduced becouse of fotlure te locote the stahes [13

» Fins) inepection at Dogaluss, Nevesber 1962.
€ Rstimate desed o0 » tage of heo remsiniag after fine) inepectien.
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Table 18.--Conditien of senthers

solutiens, ofter showt 34 yoers

Sarvioen Bmperimantal Perest, Sewc

of esrvice.

Sahos pleced

ploe stabes (2 5 & in. ceminsl & 18 ia.), trested vith variews ceal-tar

ond
test ot Nadisen, Wis., October 1948, and on the

ter, Wise., Ducesber 1948 (Plet 24)

Condition of staboe Bucesber, 1982°

Servicosdle but Bestreped by--
Saber showviag semn--
Procervarive Lecotion MWStees T Secay TR ereee
test  Gaed Secey Becey Temmite fwgi
Townite ond ond
Secey fengt attack
stteck  tesmice tovmite
attech attach
m - . ® s e % e e e e & LR R TS ! m '_'
ey
Ceal-tar cressete »
Lew residue, streight rwe PO Y " JN - » “ - ) Y ® 1.4
we. s.e - 0w - - » - - 3 W -
Wediun residue, streight res Nise. .0 - 0w . » o - - s o ud
Vie. Y » - = - - P - .~ 1w -
Righ residve, streight rwa Nios. 1.8 W - 2 - P “ - - ¢ 60 2.3°
vis. 1.8 W - -- - - S s
Hediwm residue »
Lov 1a tar scids M. s 1 S ™ - » ”» .- .- T 1
wis. 8.1 0 2 = - - - - - v es e
Lew in ssphthelene Wies. 8.2 e e - » - - - s o 2
Vie. 8.2 1 - » - - 1 - . 1 w0 -
Lov ia tar acide ead Wies. ... 7 Y, - » o - w Y e e
ssghthalene Vis. se - e - - - - i
Lev residue, lov in tac acide Nive. 5. W - 1 - » s .- » Y e
snd naphthalons vis. s.0 - n - -- » - - 3 3 -
Nigh residue, low ia tor acide Nise. 8.2 - 3 . ' » - 1 s 0 200
sad naghthelese Wis. .1 1 10 e o - - - - es ae e
Saglish vertical retert Nies. 8.0 1L - - » “ - 0 AR "R X
Y. 8.0 10 20 » . - - - o o e -
Zaglish cola oven Woe. 2.9 W e e - - » - ®» 10 e e
Vis. 7.9 " .- - - - ("] - - ¢ ™y -~
Saglish cobe oven, 30 pct. and Miss. s L IO - 1 » - » s s .e®
Saglish verticsl retert, Vie. 8.1 10 10 L ] .- - - - - - P2 e
50 pect Oy volume
Medivn residee, lov ia tor acids  Miss. 8.1 17 S - 1 ” - - 7 10 0.
sad nophthalens, 70 pct, sad Wie. .1 te e 100 - - - - -~ - - -
coal tar, 30 pct by volume
Medium residue, low fa ter acide  Nies. 8. e - e - » T - - T e e
aad ssphtholene, 70 pct, sad Vis. s - e - - 2 - - 2 20 -~
petrolews oi) (VWyeming residusl)
39 pct by volum
Petrelewn oil (Vyeming restdusl) Nies. 8.1 10 - - .- - [ - 1 1) 10 100 3.6
Wie. " - . - -~ 18 - -~ 10 100 148
Uatrested ceatrols Niso. - 0 - .. . - ) 1 0 10 100 1.9
“is. - e - . .- -~ e - ~ W 100 s

“ Pisel tnspection is Misstsuippt, Nevenber 1968.
’ Estimote baved en percentage of etohes rensiaing after fissl imspection.
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Table 20.--Condition of southera pine stokes (2 x 4 ia. nominal = 18 in.), trested with zinc-srsenic chromium and chromated copper

arsemate salts, after about 32 years of service.

Stakes placed ia test st Madison, Wis., Novesber 1949, and on the

Uarrisen Enperinentsl Forest, Saucier, Miss., Deceaber 1948 (Plot 28)

Coadition of stakes December 1981

Serviceable but Destroyed by--
Number shovwing some--
Preservative Lecatien ':::::z. s Decay r:::::‘ A‘l':::"
test  Good Tersit ll:::y Decay Termite '3‘
erlite
Docoy ,cesch  termite FUNBE attack o e
attachk attack
Pef  e--eeeses-e- Pe-c----- ceecc Mmopet e
ber
Linc-arsenicochreniws salt (3-32)" wis, (0.96) 0 - W - - 10 - - 110 --
Nise. (.96) 10 20 20 -- 60 .. .. .. .- .. -
Vis. (.78) 10 - 70 - e % P ae 3 £V ..
Niss. (.72) 10 e 20 - 80 e .- .. - .. [
Vie. (.50) 10 - 10 - - % -- - + %0 .
Niss. (.30) 10 .- "0 -- 0 .- .- - .. -a e
Wis. (.3%) 10 .- ~e - .- 100 o - 10 100 18.%
Nies. (.3) 10 .- .- .- 100 .- - - .- - -
Vs, (.22) 0 - 10 - - %0 - - * 9 -
Niss. (.22) 10 - .- .- %0 - - 20 2 20 .-
Chremnted coppor . type 11 Wis. e® 10 s 10 - - - . e e ee e
(Fed. Spec. TY-w-530) Niss. (1.04) 10 100 . .e . - - . e ee -
Vis. (.78) 10 100 oo - - - - = - - -
Niss. 1 L] 100 - - - .- - . - - .
Wis. (.%2) ’ a2 b} - - - .- .- - - -
Hiss. (.52) 10 100 - e - .- .- - . - .e
Vis. (.37 10 .. 100 . .. - . - . . .
Mies. (.37) 10 20 - - 10 .- .- - - - ..
Vis. (.26) 10 .- 100 - - - - - .- - .-
Niss. (.28) 10 10 3 - 60 - - - - .. -
ine ehiloride Vis. 1.03 (.61) 10 - - - .- 100 .- - 10 100 12.8
Niss. 1.06 {.62) 10 oo - .- .- 20 o 80 10 100 16.9
Conl=tar cressste Wis. L ) 1 ] .- k] .- .- 10 .- .- 1 10 .-
Niss. 8.3 10 - .- - 80 10 - 10 2 20 .-
Untreated contrels Vis. .- 10 .- hd .- - 100 .- .- 10 100 1.0
Niss. - 10 .- .- - - 10 3 60 10 100 2.8

. a0, 97 parts; CI'O,. 170 parts; aad "z°s' 213 parts.

i Retention figures in parentheses are based ea preservative oxides.
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Table 27.--Coaditien of seuthers piss stabes (2 ¥ & in. uemimel = 18 ia.), trestad with savel-oteres products, sfter sbeut 30 yeors ;.‘:-.‘
of service. Mahee ploced in test eo the Nasrisen Eagerimentsl Fesest, Ssucier, Miss., Nerch 1952 (Plet %) RS
O. :h.‘..
L] ..p
Conditien of stahes Bacember 1981 .::_.::
Servicoshle bat Bestroyed by-- RN
4 shoviag seme-~ e
” ative vezage in Becay Total Averege ;o
setestion senoved 1ife
teet Good Becey Becey TYemmite fungl P
Ternits ood tach and LS
BOCS? rrach termite PO temmite SR
ktack attach . ‘,'ﬁ s
. N
Pef ...-...-.---&--.--....---.”& )13 _":,_,:_
Soein oil sad Wo. 2 fuel ofd (2:N° 4. T JR S - - » - ) ] we 6.0 el
8.0 10 .- ~ .. - “» - o~ 1. 100 5.8 Fwmy
12.9 0 e ~ e - 22 e [ ] 1) 100 9.3 ore
[
Seein oil sad Ne. 2 fusl o) (1:1)° 4.0 10 - .~ - - 10 - » » 10 5.6 j'-
8.9 10 .- .~ e .. (7 P 0 10 190 5.0 _'- .
12.1 » - -~ - - “» - “» 10 100 8.6 o A
Beein oil and No. 2 fuel oil (1:1)* .0 - - - - 2 - o 10 188 116 )
s 8.0 10 e - - - 20 - ”» 10 100 14.8 N
with 2.98 pet” pentachlerephesel 12.1 10 . . - . 10 — » s pd — * A
Be. 2 fual ofd 4.1 10 - .~ - - » 0 [ ) 100 6.2
Be. 2 fuel oid with 2.92 per® .0 1 - - - - 1 - » " 100 1.1 ~
peatachlersphensl 8.0 » - -~ - - 2 - » 103 100 12.8 o
12.3 10 .. - - 0 .e - [ 'y (7] - - ;:
Be. 2 fuel oil with 4.96 pct’ .1 W e e - “- s - e 10 10 124 RS
pentachlocophens] [ X} "w, - .- - -- o - [ 1] 100 13.2 _.-.'_*.
12.0 ’ - .. - 1Y » - - 3 » - "y
Destn o1l ead Steddard selvent (1:7)° 8.0 10 - .- - - 30 - 30 ) 10 123 A
with 3.2 m‘ peatechlorephene] :’.‘-\'.-
Olee resta snd Bo. 2 fuel ofd (2:7)" .0 - - - - - s w6
8.1 e - - - - “ 10 3 11 100 6.9 B
12.2 e - - - - » - ”» 10 e 107 e
D | »
Oleo resin sad Stedderd selvest (1:1)° 8.2 1) - - - - “ 11 L7 1 100 0.8 S
with 3.11 pet” peatachiorephenst
Drep liquer cescestrate aad Stedderd 7.9 ] o o= - - 20 - 20 10 100 8.7
selvent (1:7)° with 2.99 pet’
pestachlerephens)
Oles resin sad Mo, 2 furd oil (1:1)° 4. - - - - s - S0 10 100 1.0
. s 1 - - - - » - bl 0 100 135
with 2.94 pct” pestachlerephenel 12.0 1 — ot — 10 2 - T M Py po
Brep liquer cesceatrate and Ne. 2 tee) 4.0 1 ] e - - .- 10 .- [ ] 10 100 6.8 :
. U] 8.0 19 .o .- e on - [ ) 10 l“ ’ R }
eil (3:7) 12.0 0 - - - - = = 20 20 W0 102 o
Brep liquer cescontrate aad No. 2 fusl 4.0 1 - - - - - - 100 10 10 122 ::‘
» ® 8.0 103 - - - - » - ” 10 100 16.3 A
wm:” pet 1.9 10 e - - - » - 0 e 108 203 o
Be. 2 fuel oil with 3 pet” roein a1 0 - - - - e -- e 10 18 S .
anise D copper scetate cenplen 8.0 10 - - - - se - ] 10 100 9.6 N
AN 12.1 103 - - - - ™ - '™ 113 1 161 —
) -
‘v‘ﬂ Usrestad ceatrels - - - - - 10 2 ™ 10 100 2.8

W

e

L]
e ® pation snd percestages om o weight bests.

<0 ¥ | otehe aiseing, elininsted frem test.
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Toble 29.--Conditicn, sfter sbout 28-1/2 yuers of service, of southers pine stebee (2 x & in. nsminel 2 18 (n.) trested vith preservetive
oils and conditionsd by vaper clesning sad stesming to remsve residual selvents. Stohes pleced ia test on the Nerrises

Sxperimeatal Forest, Sawcier, Niss., April 1953° (Plet 30)

Average preservetive
retestion

Frem veights & Conditien of stobes Decesber 1981

before ond 2 e

Condi-~ - sfter » after Servicesble but Destroyed by--
u:-u. ber treatmsat trest- ohoviag seme--
sfter in

|eet;
trestasat test Peate- . Good Becey tungi remsved 11fe
pests Termite : Becay Terwite oad

chlorve~

phonel "I‘"‘; DICAY itach  termite TURS Sttech o ite
or or ottech sttack
copper

astal

Preservative

Decay Tetsl Aversge

copper
setal

Pentachlorophenol , Nene P 0.10% 0.082 20 10 "0
2.5 pet 1n lt‘tc Stesning 05 .09 10 o= 10
srometic solvest

Pestachlerephenel, Vepor . 069 11 1] 0
2.3 pet im light clesning®

Stesming .13 » 10

Pentachloroplenol, Vapor . 13 20 10
S pet ia light clesniag
asromatic solveat
Peatachlorophenol , Noae 4 10 10
S pet i light Stesming' 10 10
aromstic solveat
Pentachlorophesel, Vaper . - 10
S pet ia dight clesaing
arematic solveat A
Pentachlorophens] , Stesming > 10
9.1 pot i H.t‘
aremstic selveat
Pentachlorophenel, Veper ¢
10 pet in light clesning
arometic solveat
Pentachlerephencl], None e
S pet in Bo.' 2 Stesning
fuel oil Vapor e
clesstag

Cepper sapbthenste, Nene P
0.5 pct copper in light Stesming
sromatic solveat Veper .

elult’

Copper saphthenate, Steaniag
0.59 pct copper in light
aremstic selvest

Copper naphthesate, Vapor .
0.7 pct copper in light cleaning
sremetic solveat

Untreated centrels - 10

® lu cooperstion with the of Shipe, Departmsnt of the Navy.

» Prior te conditioning.

€ Selution centsined 3 pct ester gum (by weight) as a blesm preveatative.

4 i b ing with enp 259° 7 and 1 hr vocuum, follewing which steaning ond vacwum peciods were repested.

®inr besting in vaper of ic sel with oup of 200° F, snd | br vacuum, folloving which veper hesting and vacuws
periods vere repeated.
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Teble 31.-=Condition of seuthera pine stabes (2 x 4 ia. seninsl x 10 ian.) of wninfected sad wold-infected
weed, trested vith cesl-tar creeceets, sephene) seluties, sad ceppe; sinc chleride,
sfter abeut 27 yesrs of service. Otabes placed is test on the Esrrisea Luperimentsl Ferest,

Sauciey, Hiss., December 1934 (Plet 41)

Coundition of stabes Becember 1981

Serviceable but Osstroyed by--
Nuaber shoviag seme~-
Presecvative Avarage ta Decay Jotal  Aversge
reteatioa venoved 1ife
test Geod Decay Decay Termite fungi
Dec: Ternite and fuagl attack ol
*7 attack tesmite termite
sttach attack
M -.-.-o-.-.--m.-....--.....mm n
STAKRES FROM VOOD WITROUT MOLD INFECTION

Cesl-tar creesete 3.9 10 .- e - 40 50 - 10 [ 0 e
m‘ m‘“. 7.8 10 - .- P 100 - .o - - - o
straight rua) 12.2 10 20 20 - L - - - - - -

Coal-tar cressste (low 4.0 10 .- oo o % 20 - 30 ? 10 -
residue, lov ia tar 8.0 10 - 10 -= o4 -- - 10 1 10 Lo
acids sad maphthaleses) 12.4 10 s0 - .- 30 - - - - - -

Peatachlorephancl 4.2 10 .- L L) - 10 20 70 10 100 16.7
(4.7 pct in Mo. 2 8.1 10 Lo bad - 20 20 Lo 60 [ ] 80 ee
fuel ofl) 12.1 10 .. .- -n . - -- 10 1 10 e

Copperized chrometed 0.34 (0.20)* 10 - - - - - 20 0 10 100 166
zinc chleride 73 (.43) 10 Lad b = 00 20 .- - 2 20 -

1.18 (.N) 10 = Ll 10 20 L e 10 1 10 o

Untreated coatrols .. " 10 .- .- - .- e 60 &0 10 100 2.1

STAKES FROM WOOD INFECTED WITH TRICHODERMA MOLD

Coal-tar crecsete 4.0 10 .- o= o 20 &0 -~ &0 [ ] 80 ..
(high residue, 8.0 10 .- e - 80 20 - - 2 20 L
straight rwa) 12.0 10 10 10 L) 70 10 - o= 1 10 .-

Cesl~-tar cressote 6.1 10 - as o 20 60 .- 20 [ ] [ ] .-
(low residuwe, low ia 8.0 10 - L] - 70 10 e 20 3 30 oo
tar ocids and 12.0 10 e - . 100 .- .- .- - - s
sapthalenes)

Pestachlorophencl 6.2 10 .- L - 10 20 20 S0 9 0 oo
(6.7 pet ia No. 2 7.3 10 - .- - 20 10 .- 70 ] 80 L)
feel oil) 11.9 10 bl = -~ 80 10 - 10 2 20 -

Copperized chromsted 0.36 (0.20) 110 - - - 20 - 20 60 [ | 80 L
siac chloride 76 (48) 10 e L 20 70 .- .- 10 1 10 .-

1.17  (.n1) w0 10 - 10 20 .- - oe .- .. .-

Untreated coatrols Lo e . - - = 10 30 60 10 100 2.5

® Retention values in parentheses hased on preservative oxides,
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Table 33.--Condition of Dougles-fir, sveetgun, o0d teagile plyweed hes, ¢ d vith peatachloerep 1 sad with flwer chreme srsemate
phonsl type A, after sbeut 26 yeors of service. Stahes ploced is test oo the Nsrrisea Ruperiaeatal Porest, Soucier, Nies.,

Jesuary 1934° (Plet M)

Condition of stabes Decomber 1981

Servicesble but Sastreoyed by--
Aver, : shoviag seme-- Totsl  Aversge
Specios Preservative Treatment nu-:r Decay
r ie Good Becey Cengi comved life
test Te Becay Terwite ond
Pec mite ond fungi attach
7 ottech termite teruite
attack attach
M -o~----oo---m-.-.o---~-o.- &m u
bas
PLYNOOD FRON VEIRER TRRATED IEPUSE GLVING
Douglos-fir Poatachliorophoncll Not ond cold®  10.0 $ e e -- - 2 - ”» e 16.0
Peatachlorephenel™ Cold soshed 6.3 10 - .- .- .. » .- L g 10 100 8.2
Fluer chreme
arsesste phensl - .
type A » Not snd cold. .52 (0.32) 10 .- .- .- .- 30 - L ] 10 100 12.3
Swestgua  Pestochlerephonel® Mot and cold® 15.1 10 - - - .- » - ] 10 10 X
Flwer chreme
sroesate phenel
type A o Uot oed cold® .62 (.39) 0 - - - .- © - “ 10 100 83
Tangile Pentachlorephencl” et snd cotd® .4 R | - - .. e 0 .- [ 10 100 ..8
Fluor chreme
orsemate phenel
type A Nt ond cold® .39 (.37) 0 .- - - - 100 - - 10 100 104
PLYVOOD TREATED AFTER GLUING
Bouglos-fir Peatochlorepbensly Pressure . 0 e e - -- 20 - ™ 10 100 167
Pe hlorep 1, Celd hed .9 10 - - .- .- 20 10 10 1 100 $.3
m.al-mn' Cold seshed 1.4 10 o= .- .- - .- 20 L 10 100 7.3
Fleer chreme
arsenate phessl
type A » Pressure .61 (.98) 1 4 .- .- .- -- 12 a2 36 s 100 10.4
Swaetgun Pestachlorephensl™ P 0.6 10 .- - .. - b - » 110 100 6.3
Fluoe chreme
srsenate phenel
type & Pressure S5(38) 10 - - - - 1 “ 1 e 16
Teagile  Pestschl 1® . 10.4 1 - - - - ° - ™ 1 W 138
Fluwer chreme
arsenste phene)
type A Pressure .60 (.37) [ .- .- .. .- ’”° oo H 0 w0 5.0
UNTIGATES CONTROL
Ml""“ - e - 10 . es - - . .o 100 10 100 3.6
Sueetgun Lad .- o= 10 o= - .- .- 10 10 0 10 100 1.6
Tongile - . o= 10 .- o= L - [ .- [ ] 0 100 t.9
® fa cooperation with the Bursau of Ships, Departasnt of the Navy.
® rive » selution forming to NIL-W-10142 (SNIPS) specificetion 27 Augwet 1934,
€ Consisted of besting in o venser dryer sed ie wab d p vetive solutien uatil desired reteation ves obtained.

¢ Reteation velues in parentheses sre based on preservative exmides.
® One stabe by seft-rot fuague.

NOTE: The otabes were of 3-ply venser, 35/0 = & 5 18 in., and cut frem psncle 24 & 48 in. Por (tem 10 the stakes were cut frem the poaels
sad then treated. For other trooted items the stekes were cut after treatment o0d the edges enpesed in saving were brush costed with the
presecvative.
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Table 35.--Condition ot southern pine stakes (2 x & in. and 3/4 x 3/4 in. wominal x 18 in.), treated with Kp* preservative,
after about 23-1/2 to 24 years of service. Stakes placed im test at Hadisoa, Wis., May 1958, and oa the
Marrison Experimental Forest, Saucier, Miss., Decesher 1957 (Plot 48)

Condition of stakes December 1981

Serviceable dut Destroyed by--
Number showing some--
Preservative Locatioa ”".!' in Decay Total A". rage
reteantioa 4 removed life
test  Good Decay fungi
Termite and Decay Termite
Decay attack termite fuagi attack termite
attack attack

_'_C_f -----5--.-.-'(4---------.---

‘
P
~
-
™

STAKES 3/4 BY 3/4 BY 18 INCMES

XP® preservative Miss. 0.09 w .- - - - 56 n ) 3 100 9.5
Miss. 8 & - - - 3 30 -- 12 s 62 -
Miss. ‘28 9 noon n 3 33 -- - 30033 .-
Miss. .3 10 &0 10 10 20 20 - - 2 20 -

Chromated zinc chloride Miss. 1.20 (0.70)° 9 .- .- .- 1t 1n 67 11 89 .-

~N »

Coal~tar creosote Miss. 11.6 9 1n .- 11 56 n - n

Untreated controls Miss. - 10 - .- -- - &0 - 60 w0 1

8

STAKES 2 BY & BY 18 INCNES

k?® preservative Miss. .09 10, - - -- 20 50 -- 30 8 8 -
Vis. .09 8 -- 12 -- -~ 88 - - 7 38 -
Miss. .19 10 -- - -- 70 30 - - 3 30 --
Vis. .18 10 - 50 - - 50 - e 5 0 e

Miss. .27 10 50 -- 10 20 20 - - 2 20 -~
Vis. .26 9 n o e -- - 22 - -- 2 2 --
Miss. .37 0, 80 - - - 20 - -- 2 20 .-
Vis. .35 ’ 33 6 - - -- - -- - - .-

Chromated ziac Riss. .16 (.71) IO. -- - - S0 - .- S0 S
chloride Wis. 1.21 (.24) | 25 12 - ~- [ %] -~ - - 63 -

Coal-tar creosote Miss. 10.2 10 20 10 10 60 - - -- - .- -
Wis. 10.2 10 &0 60 - - - -~ - .- - .-

Untreated coatrols Miss. - 10 - -- - -~ 20 ~- %0 10 100 2.
¥is. - 10 - - - .- 100 .- -- 10 100 3

* Copper onide and chlorophenols.
b Specimens found broken and eliminsted from test.
© Reteation values ia parentheses are based om preservative oxides.
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0o Table 41.--Conditica of southern pine stakes (2 x & in. momimal x 18 in.), trested vith tributyltin oxide snd
Yoo peatachlorophencl solutiocns with hesvy aad light petroleum solvents and vith and vithout the

: sddition of Dieldria snd Aldris, sfter sbout 22 years of service. Stekes placed ia test on

the Narrison Kxperimestal Forest, Ssucier, Mise., December 1960 (Plot 56)

0|

\ Coadition of stahes December 1982
_-;;\ Servicesble but Destroyed by-- B
‘o) Number shoviag some-- R
; Preservative Average ia Decey Total Average ::-
retention removed life e
5 tast Good Decay Decay Termite fungi Lt
1 j Decay Tormite  oad i steack sad e
v Y sttack terwmite teraite SN
attack attack .
o d m -.o.~...--.-n_‘-o--.-...-o--Mm n
‘.1:/‘. !!
o,
‘-:,} SOLUTIONS VITN STODDARD SOLVENT
NP Tridutyltia oxide, 0.3 pet;
SN aad Dieldrin, 0.3 pct 8.0 10 .- Lo .- oo 90 .- 10 10 100 4.9
Tributyltis oxide, 0.6 pct;
snd Dieldrim, 0.3 pct 8.0 10 - e - L2 90 e 10 10 100 6.9
A Tributyltia ozside, 0.3 pet;
;*;3 aad Aldria, 0.3 pet 8.0 10 -- -~ -- .- ] - 10 10 100 4.6
s
XN Tributyltis oxide
Y 0.3 pet 8.2 10 -- .. - -- 80 . 20 10 100 4.5
N -.: 0.6 pet 7.9 10 .- o .- .- S0 .- 50 10 100 7.0
Tridutyltia oxide, 0.3 pet;
4 Dieldris, 0.3 pct; and weter
) repellent, 4.7 pet 8.0 10 - . .- -- 100 - - 10 100 6.9
58 Tributyltia oxide, 0.3 pct;
"-,.49 Aldria, 0.3 pct; and vater
> repellent, 4.7 pet 8.0 10 - - - - 70 .- 3 10 100 s.3
~
:.- Bleldria, 0.6 pect 8.0 10 - L - - 20 - 10 10 100 4.0
. Peatachlorephenel, S pct; piae
o oil, 3 pet; snd weter
&R repelleat, 4.7 pect 8.0 10 . s e 100 e .. e e - oo
.-‘.j Peatachlerephenel, S pct; pine
>, oil, 3 pct; Dieldria,
o 0.3 pet; sad water
4 repellent, 4.7 pct 8.0 10 .- -~ .- 100 .- - - .. - -
Y
o Vater repelleat, 4.7 pet 8.0 10 - - - - () . 20 10 100 4.3
R Peatachlorephonel, S pct; pine
A >y oil, S pet; Dieldrin,
\dx 0.3 pet; stabiliser wex,
. N 2 pet; sad water repellent,
\ii 4.7 pet 8.0 10 S o s 100 o - - ow - -
Al
Ax « SOLUTIONS VITH NRAVY PETROLEUM SOLVENT (AWPA P9)
N Tributyltis omide, 0.3 pet;
T ond Pleldria, 0.3 pect 8.0 10 o= e L 0 30 L L S S0 o
S
YO\ Tribetyltia euide, 0.6 pet;
" and Pleléris, 0.3 pet 8.0 0 - - - “ 2 - » ¢« w0 .-
-~H-
oo Tridutyltia eside
=% 0.3 pet 8.0 10 - - . 30 % - 40 T -
- 0.6 pet 8.0 10 .. .. re %0 - o S0 1 Y 30 -a
-..:: Peatachlerephesel, $ pet 8.0 10 .o e . 100 e .- .. .- e ..
SN
LT Peatschlerephensl, 5 pct; oad
) stabiliser wes, 2 pet 7.7 10 10 - - ) 10 . - 1 10 -
"t
.‘-:-:: Petreloun selveat ceatrels 8.0 10 - o= . ] - .- 40 . W ..
A UNTREATED CONTROLS
e -
l}- Boas - 10 - - .- - 70 - ) 10 100 3.1 -
PR ~~\-
o he
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Toble 42.--Condition of southern piae otobes (2 u & in. nendasl = 18 (. sad 3/6 & 3/4 in. & 17 in.), ¢ vith p chl bhenel (n
¢ liquefied potrolowm goo ond iz ooy snd Light petrelenms solvents, after shout 20-1/2 yoars of service. Stshes imstslled
ot Yalley View Teat Flon, Wedisen, Vis., 20d e Sercisen Bup ' » Saucier, Niss., July 1961 (Plet $9)

Condition of stahes Decenber 1981

» Servicesble but Bestreyed dy--
o iy veight shoving seme-- Totel Averspe
i 53 T My ST
Peata- : Geed Decoy fungi
Sole- peste-  test Termite oaq DCOY Temmite g
tion chloge~ Becey emd fungi attack
phonel L) sttack  termite termite
attech attach
> e e o= *Peesececccccsagt oo~ B Pet )i 4
Pef Rt ver
STAKES 2 BY 4 WOMINAL WY 18 INCIRS
Postachlorophone] in liquefiod Mies. . e ..IQ: Y . - 20 - - [ ] s & b
8 e o . ]’. 1] - we - i1} 10 -n ” [ ] o8 .-
petrolomn goe - - . é » - - - 100 - - - - e -
-~ - . 10 P - - 100 - .- . - - -
L <" Seluticas with MR P9 (hesvy
. petrolows selvemt)
i) Pentechlorephensl
3.5 pet (by weight) 3.0 omn .14 | IR . . ] - - 20 2 20 -~
AN .3 .19 K] 0 - - -~ 100 - - - - = -
4.2 pet (by weight) &8 3 3B e e e - 10 - - e e -
e & @ e e - - " - - . e e e
- e iard i . . 10 % 18 100 1.8
Peatachlocophonsl, 4.0 pet; 3. .36 .3 10 Ld - .- -~ == .
poratfia, 2 pet; sed 6 a8 8 W e e - - - - 1 10 w0 16
Pentalyu-N, 10 pet (by
waight)
Pestochlorephousl, § pet; 1.6 -3 .3% ] .- .- .- 100 - .- .- .- - ==
peraftia, 2 pct; sad 1 X S T - » - - - e -
Pantalyn-8, 10 pct (by
weight)
K Uateested cestrels - - - " e - - - » » L] % 100 241
13 STAEES 374 BY W4 BT 17 IwCES
\ Peatachlorephens] in liguefiod Mise.  -- - s e - - - . “ - @ 10 1w s
» vie. - - 188 a5, - .. - -~ 100 . - 15 100 10.0
petroloun gos Mes. - -- 1 o - - - - s0 - 50 5 100 &6
e, - - B T - - 100 - - 14 100 2.4
Nies.  -- - ne g - - - - 2 n o7 100 2.0
Via - - n, 13y - - - - 1 - - 13 100 e
Nisa. - - . 8y - - - - » 12 so s 100 s
e - - ™ ¢ - » - - so - - s s -
Selutivas with MM P9 (heavy Miss. 3.2 .13 - 9 - - - - n . » 108 16
petrolewn selvem) s, 3.3 5 Y - ) - - - - 1 - - S 100 16.7
Pentachlerephonsl, 4.2 pct Rise. 3.8 .16 - I.‘ .- .- o= 10 10 10 0 * % -
(by weight) Vi, 3.0 1 - N - - - -~ 100 - - T 10 161
Wiee. 3.7 .26 - & - - - » - - ) 3 1’ ..
“e., 3.5 2 - S 1 - - " - - ¢ 8 -
Wes. 16.7 ”* - U - - - - -
“we. w2 .n - S - - » - - 1 s ..
Seluticns is Stedderd selvemt ' .
1, 4.0 pet; Mies. 3.3 .16 - ’g - - - - s 1 . ? 108 s
perstlin, 2 pet; ond Vi, 3% .12 - ! - . - - 0 - - 11 e
Pestalyn-8, 10 pet (by Wes. 39 .6 e - - F - * 10 100 49
weight) e, a0 .% - W - . - - 100 - - 135 1 0.8
Pestechlorephonel, 5.0 pev; Mise. 6.4 .32 - ¥ - . - 12 n - “ ¢ ®u -
poraflia, 1.0 pct; ond We. 66 .0 - W, - - -- - 100 . - 10 .6
Peutalyn-¥, 10 pet (by Wee. 1.4 .72 - sq - - - o - - 1 [
weight) Wa. .6 " - n! .- =u .- - i1 - - T uw ..
Untrested ceatrels Wise. - - .- 10 .- .- o= - o 3% » 10 100 1.%
Yie. LY - .. 13 - .. - - 100 - -~ 13 100 4.0

'ltluhuwmmma-dtml-uuuuull—tumnl-‘uh-h-wcuumuuhowntmm.
'r-thl-lnudcq-olun@hduou-mun-hnuh-ctd..ln frem tom 2- 3 &~ = 10-ia. stobes snd satched te the

10 stolee trosted for imstalletien. Siace retenticns were net detevmissd for fadividusl teet hee, estra hes were ast t 4 te previde .'_.'_I
o selection, eccordiag to retentions, for the test fastallstien. ',-_;,,-‘:
€ Besed en susiyais by Bull Telephens Lobevetorios of 2-in. sections cut sdjecent te the test stebes. Lata

S
¢ Stahes tajered cechenicelly ood eliminsted frem tost. Sty
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Table 45.--Condition of southern pine stakes (2 x 4 in. nominsl x 18 in. and 3/6 x 3/4 x 16 in.) treated with
peatachlorophenol in liquefied petroleum gas and in heavy petroleum solvent, after about
18 years of service. Stakes placed in teat oa the Harrison Experimental Forest,
Saucier, Miss., December 1963 (Plot 61)

Condition of stakes December 1981

':::::::. [ Serviceable but Destroyed by--
Preservative ber showing some-- Deca Total Average
Peats- in Good Deca P ! removed life
Solution chloro- test Y Decay Termite ung
phenol Decay Termite aad fungi attack ond
attack termite 28 termite
attack attsck
ber
STAKES 2 BY 4 INCHES
Pentachlorophenol - 0.347 10 -- - -- 60 10 -- 30 4 40 --
in liquefied » -~ .49. 10 .- Lo e 100 - -- - -- .- e
petroleus gas - .65. c 10 - - - 100 -- - -- .- - -
- .39 10 - - - 100 - - .- - o= -
Pentachlorophenol ,
S pct in beavy d
petroleum oil 10.6 .53 10 50 bl 10 [ - -- .- - - -
Heavy petroleum oil 8.0 - 10 .- .- - &0 20 -- 40 6 60 -
Uatreated comtrols .- - 10 - - - - 20 - 80 10 100 2.5
STAKES 3/4 BY 3/4 INCH
Pentachlorophenol - -343 0, -- - - - 70 -- 30 10 100 8.6
in liquefied b - .ko. l‘ .- .- -- .- 5 .- 25 8 100 7.2
petroleuwn gas .- .S’. ) e " - -- 25 50 - 25 6 75 .-
.- .70 9 o= -- -- 22 &5 .- 33 7 8 .-
Pentachlorophesol,
S pct in bheavy 4 e :
petroleum oil 10.8 .54 ) 12 - .- 63 12 - 12 2 24 .- X
Heavy petroleum oil 8.3 -- s - - -- - 113 2s -- s 100 6.6 .
8
Uatreated comtrols .- - 10 - .- - - 50 10 40 10 100 1.4 .
. By X-ray apalysis of sssples from pieces from which stakes were cut. N

b With cosolveat - f isopropyl ether.

€ Treated in commercial charge vith poles snd crossarms.
a Computed.

¢ Stake sechanically demaged and eliminated from test.
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Tedle 47.--Condition of seuthern pine stekes (2 = & in. somisal x 1§ in.), treated with 11 standard wood preservatives, i \..-:
after sbout 13 yesrs of service. Stekes placed is test ia November 1967 at Lake Charles, Ls., in an ares f\.-.
tufested by Formessa terwites, sad on the Narvison Experimental Forest, Ssucier, fiss. (Plot 67) _.,f-\.-_

Sl
T
Condition of stakes December 1982° s
us- Servicesble but Destroyed by-- :
MPA  Lecs- Aversge ber Sheviag sobe-- Total  Average
Preservetive . oogerd tiea  retemtics  i8 o ., e Decay  oppved  life
test €3 Decay Termite fungs
Decay Ternite snd fungi atteck and
attack termite termite
sttack attack
ber
Creesote, cesl-tar Pi-89 Le. 4.9 10 10 10 .. 0 .- . . . - .
10.2 10 0 10 - - - -- e .- e -e
15.0 10 100 - -- - .- - - - - -
Niss. 3.1 10 -- 30 .- 70 . .. e .- .- ~
[ %) 10 80 .- o= 20 - .- s - - .o
15.4 10 100 .- .- .- - - - - - -
Creesste-cosl-ter P2-08 Le. 4.7 10 30 H .o 60 - - - - - .
selution (70-30) 9.9 0 100 - - ea - .- .- .- - -
4.9 10 100 .. - -a - - . .o .- .
Nigs. 3.9 10 10 10 .- 70 10 .- .. 1 10 ..
10.6 10 100 .- on e - - .a - e ..
16.° 10 100 - .- - - .- .- -~ e .-
Crecsste-potrolews PI-§? Le. 5.8 10 &0 10 .- L] .- -~ 10 1 10 .-
seluticn (30-30) 12.1 10 [ ] 10 .- e .e .. e - P ..
18.) 0 100 .- - - - - -~ an - -
Niss. 6.0 10 10 20 - 70 - - e .. - .
12.1 10 90 10 .- e - - - - - -
18.% 10 100 .- e - .- - -~ - e -e
Pentachliorephenel, PO-04 ls, s.8 10 (] 10 -e 50 [ - .~ - - .-
9 pct in heavy sad 9.9 10 L] - .- 10 - .- . - .. -
potroleus -7 1.} 10 100 .. .. - .. . - . - .-
Pentachlorephensl, Nise. 7.0 10 e .o .- 100 L) - .- .- - ..
3 pet ia heevy 9.9 10 &0 .- 20 L] .- =- .- .- .- .-
petrolewn--con- 16.6 10 100 - .o - - .- .- - - .-
tinved
Acid copper 7’-68 la. .50 (0.2)" 10 10 - - 10 20 60 10 9 90 o8
chremste 1.00 (.50) 10 20 10 .- 50 -- .- 10 ] 10 L]
1.49 (.74) 10 30 20 .- 30 .- .- .- - .- s
%
LITT .81 (.23) 10 &0 .= .- - 50 .- 10 [ 60 .- f f-_
1.0 (.%0) 10 ] .- .- .. 40 -e .- 'y &0 .- RIS
1.% (.76) 10 0 10 .- ae 20 .- - 2 20 - .‘-..‘-'
Amestacel copper  P3-60  La. 2% (20) 10 10 - - 0 s - 0 1 10 N R
arsenste & (.W) 10 e .- 10 20 e - .o ~- - -~ RS
67 (.63) 10 10 3 .- 60 .- .- .- . - - :.'_,\'
Mise. .26 (.23) 10 3 10 .- s 20 . -- ey
A8 (.68) 10 9 o = e to - -
.70 (‘“) 10 100 LYY - -e ~e -~ -
Chremsted copper P3-68 La. 0 (.23) 10 20 3 .- &0 .- ~- 10
arsenate type A .16 (.64) 10 10 L 20 10 P .- ..
1.11  (.64) 10 100 L o .- - .- -
Miss. 3 (.22) 10 0 20 .. .- 20 .- .-
76 (.68) 19, ” 10 -~ e .. .. ..
1.4 (.68) ** 100 pe .. . .. e e




Table 47.--Condition of southern pine stakes (2 x & in. nominal x 18 in.), treated with 11 standard wood preservatives,
after sbout 15 yesrs of service. Stakes placed in test in November 1967 at Lake Charles, La., in an area
iofested by Formosan termites, and on the Harrison Experimental Forest, Sasucier, Miss. (Plot 67)--continued

Condition of stakes December 1982"

Serviceable bdut Destroyed by--

Num- showiag some--

AWPA Loce-~ Aversge ber
staadard retention in Good
test

Total Average
removed life

Decasy

fungi
Decay Termite and

fungi attack

Preservative
Decay
Termite and
attack termite termite
attack attack

Decay

"'"""""P_C'_.""""""'

Chromated copper 10 10 30 50
arsenste type B 10 70 20 10
10 90 10

10 70
10 100
10 100

Chromated zinc 10
chloride 10
9

10
10
10

Fluor chrome 10
arsenate 10
phenol type A 10

10
10
10

Fluor chrome . 10
arsenste 10
phenol type B 10

10
10
10

Untreated controls La. 10
Miss. 10

® Final inspection at Lake Charles, Ls., December 1979,
b Retention values in parentheses sre based on preservative oxides.
€ Estimate based on percentage of stakes remaining after final inspection.

d Stake demaged by falling tree eliminsted from test.
(Poge 2 of 2)
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Table 51.--Condition of southern pine, Dougles-fir, and Engelmsnn spruce heartwood stakes, trested with ssmoniacsl
copper arsenate and chromated copper arsenste, after sbout 7 yesrs of service. Stakes placed in
test at Madison, Wis., May 1976, and on the Harrison Experimental Forest, Ssucier, Miss.,
December 1975 (Plot 72)

Condition of stakes December 1982

Nua- Serviceable but Destroyed by--
Preservative Loca- Average ber showing some-- Decay Total  Average
tion reteation in Good De funsi removed life
test T cay Decsy Termite :
Decay ermite snd fungi sttack an
sttack termite termite
attack sttack
Pcf s e---e---Pt--c-ccc------ N Pt Yr
ber
SOUTHERN PINE"b 2- BY 4-INCH NOMINAL BY 18-INCH UNINCISED
Chromated copper Miss. 0.23 10 100 .- -- - - .- - - - .-
arsenate type III  Wis. .16 10 100 - - - .- - -- - - -
Hiss. .28 10 100 - .- -- - - - -- e -
Wis. .19 10 100 - - .- - -~ - - .- -
Hiss. .67 10 100 .- - -- - - .- - e .-
Wis. .30 10 100 - -- P - - . . - -
Nene Miss. - 10 -- .- .- 40 20 - &0 6 60 -
Wis. - 10 80 20 .- -- - - - - - e
SOUTHERN PIIB.’b 2~ BY 4-INCH NOMINAL BY 18-INCH INCISED
Chremated copper Miss. .27 10 100 -- - - .- - .- - . .
arsenate type III Wis. .19 10 100 - - -- - - - - . .-
Miss. 47 10 100 - - -- - - - .- - -
Wis. .30 10 100 - -- - - .- - - - -
Miss. .61 10 100 - -- —-—- - - - - - -
Wis. .37 10 100 -- - - - - - - - -
SOUTHERN PINE® 3/4- BY 3-1/2- BY 18-INCH PLYWOOD
Chrometed copper c Miss. .39 10 100 .- -- .- - - .- - -- --
arsesate type 111 Wis. .38 10 100 - - .- - - - - .- -
Hiss. .80 lod 100 - - - .- - -- - - -
Wis. .78 9 100 -- -- - .- - - - - -
Niss. 1.21 lod 100 .- - -- - - -- - - -
Wis. 1.17 9 100 .- - - - - .- .. - -
None Miss. - 10, -- - - .- 10 10 80 10 100 2.8
Wis. - 9 .- 11 .- - 89 -- - 8 89 -
Chromated copper . Miss. .36: 10 90 10 - -- - -- - - - -
arsenate type III° Wis. .36‘ 10 100 .- - - .- - - .- e -
Miss. .76f 10 100 - - - - .= - - - -
Wis. .76f 10 100 - -- - - - . - - -
Miss. l.62t 10 100 .- - - .- .- - - - -
VWis. 1.62 10 100 .- -- .- - - -n -— - -
Chromated copper Miss. .36: 10 100 .- .- -- - - - .- .- -—
arsenste type 1118 Wis. 36, 10 100 -- - - - - - - e -
Miss. .76‘ 10 100 - -- -- - - - - .- e
Wis. .76‘ 10 100 .- - -- .. . .- - - -
Miss. 1.62‘ 10 100 - .- - .= - .- .. - -
Wis. 1.62 10 100 - e . .- - .- e . -

(Page 1 of 6) -—-—!
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Table 51.--Condition of southern pine, Douglas-fir, and Engelmsnn spruce heartwood stakes, trested with ammoniscal

copper arsenate and chromsted copper arsenate, after about 7 years of service.

Stakes placed in

test at Madison, Wis., May 1976, and on the Harrison Experimental Forest, Saucier, Miss.,
December 1975 (Plot 72)--continued

Condition of stakes Decesber 1932

Serviceable but Destroyed by--

Nus-
. showing some--
Preservative Loca Average ber Decay Total AVG;I.C
tion retention in removed life
Good Decay fungi
test Decay Termite 4
Decay Termite and fungi attack an.
attack temmite termite
sttack attack
ber
SOUTHERN Plll"h 2- BY 4-INCH NOMINAL BY 18-INCH UNINCISED
Ammoniacal copper Miss. 0.11 10 100 .- - - - - - - - .
arsenste Wis. .07 10 100 - - - - - P - - -
Miss. .30 10 90 -- - 10 -- - - - - -
Wis. .16 10 100 -- .- - - - .- - - -
Miss. .42 10 100 - .- -- - . . - - -a
Wis. .26 10 100 - .- - - .- - - . -
SOUTHERN Plll!"b 2- BY 4-INCH NOMINAL BY 18-INCH INCISED
Ammoniacal copper Miss. .14 10 100 - - .- - .- -- - -- -
arsenate Wis. .07 10 100 - - P [ - -- - -- .-
Miss. .30 10 100 .- - .- .- -- .- - - -
Wis. .15 10 100 - - -- - - - - - .-
Miss. .65 10 100 - - - - .- - - .- -
Wis. .39 10 100 - .- - - .- - - - -
SOUTHERN PINE® 3/4- BY 3-1/2- BY 18-INCH PLYWOOD
Ammoniacal copper Miss. .39 10 100 .- - .- e .- .- - - -
¢ Wis. .38 10 100 -~ .- e .- .- -- - - .-
arsenate Miss. .80 10 100 .- - - - - - - ee -
Wis. .19 10 100 .- - - - - - - - -
Miss. 1.19 lod 100 -- - - - -= - - - .-
Wis. 1.15 9 100 - - - - .- - - - -
Ammoniacal copper Miss. 33: 10 100 e .- -- .- am - - .- -
srsenate® Wis. .38f 10 100 - - .- - - - - - .
Miss. 77‘ 10 100 -- .- -- -- - - .- -- -
Wis. .77f 10 100 -- - - -- - - - - -
Miss. 1.08f 10 100 - - - - - - - - -
Wis. 1.08 10 100 .- - - - - - - e -
Ammoniscal copper Miss. 30: 10 100 - - e - - - - - -
te® Wis. .33‘ 10 100 .- - - .- .- .- - - -
sraenate Misa. 7510 100 - - - - - - - e -
Wis. .77f 10 100 - - - .- -- - - - .
Mies. 1.00f 10 100 - - - -- - - - - -
Wis. 1.08 10 100 - .- - .- -- - - - -a

(Page 2 of 6)
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Table 51.--Condition of southern pine, Douglas-fir, and Engelmsnn spruce heartwood stakes, treated vith ammoniscal
copper arsenste and chromated copper arsenate, after sbout 7 yesrs of service. Stakes placed ia
test at Madison, Wis., May 1976, and on the Herrison Experimental Forest, Saucier, Miss.,

Decesber 1975 (Plot 72)--coatinued

Condition of stakes December 1982

Num- Serviceable but Destroyed by--
Preservative Loca- Average Dber shoving some Decay Total Average
tion retention in Good Decay fungi removed life
test Termite and Decay Termite and
Decay attack termite fungi attack termite
attack sttack
N Pet SemesescccccBtc---c-c---o--- N Pt Xt
"'{ ber
R
\.: DOUGLAS-FIR 2- BY 4-INCH NOMINAL BY 18-INCH UNINCISED
5 Chromated copper Miss. 0.66 10 100 - - - - -- .- - - .-
) arsenste type III  Wis. .55 10 100 - - -- -- -- .- T -
! Miss. 1.24 10 100 - .- - - - . - - .-
it Wis. .82 10 100 - .- -- - -- . -- - .-
P Miss. 1.62 10 100 - - - - - - - .- -
e Wis. 1.41 10 100 - .- .- - .- .- - - .-
Y . None Miss. -- 10 - -- -- - 10 10 80 10 100 3.7
2 Wis. -- 10 60 40 -- .- .- - it o a- -
é
DOUGLAS-FIR 2- BY 4-INCH NOMINAL BY 18-INCH INCISED
3
e Chromated copper Miss. .66 10 100 - - - - - . - ae -
P arsenate type II1 Wis. .56 10 100 -- -- -- - - -- - -- .
e Miss. 1.28 10 100 -- - - - - -- . - -
Koo Wis. .96 10 100 -- -- - - - - - e -
X Miss. 1.88 10 100 - - - - - . - ea -
R~ Wis. 1.28 10 100 .. .- -- - - - .- .- .-
A DOUGLAS-FIR 3/4~ BY 3-1/2- BY 18-IRCH PLYWOOD
» Chromated copper c Miss. .62 10 100 .- - .- - -- -- - - .-
‘o arsenate type III™ Wis. .62 10 100 - .- .- - .- .- - .- -
(] Miss. 1.25 10 100 - - - - .- .- - . -
N vis. 1.22 10 100 - -- -- -- - .- .- - -
"9 Miss. 1.88 10 100 .- - -- - - - - a- .
-, Wis. 1.83 10 100 - - - . - - - ee -
- None Miss. -- 10, 100 -- .- - 20 20 60 10 100 3.2
, Wis, .- ¢ -- 22 -- -- 78 -- -- 7 78 -
L] c £ 4
A romated copper e Miss. .60‘ 9" 100 .- -- -- -- -- .- e .- -
> srsenate type III- Wis. .60f 10 100 - -- -- - -- .- - - -e
¥ Miss. 1.22, 9 100 -- - -- . -- - - e -
>, Wis. 1.22, 10 100 -- -- - - - -- - e -
4 Miss. 1.82, 10 100 - .- - .. - - - - —
Wis. 1.82 10 100 -- .- - .- - . - .- .-
- Chromated copper Miss. .60f 10 100 .- - - .- - .- - - -
:‘ arsenate type 18 wis. .60‘ 10 100 .- .- - - - - - - -
e Miss. 122, 10, 100 - -- -- -- -- - R -
2 Wis. 1.22, 8" 100 - -- - .- .- - - e- -
-’ Mies. 1.82f 10 100 - - -~ -- .- - .- -- -
' Wis. 1.82 10 100 -- - .- -- - - - - .
o)
L
-
-
..
>
’
.
=
(Page 3 of §)
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g.ﬁ Table S1.--Condition of southern pine, Douglas-fir, snd Engelmann spruce heartwood stakes, treated with smmoniacsl
~ » copper arsenate and chromated copper ar te, after about 7 years of service., Stakes placed in
Sy test st Madison, Wis., May 1976, and on the Harrison Experimental Forest, Saucier, Miss.,
hay December 1975 (Plot 72)--continued
7
4 e
g
4 Condition of stakes December 1980 _-:\..
- b._\._'
'z Num- s:::cuble but Destroyed by-- S
M - s ng some-- DY
"\' Preservative Locs Average Dber Decay Total Average Ry
| tioas retemtion in Good De fungi resoved life el
N test Termite .:;y Decay Termite ‘n: .-:\.1
Decay attack terwite fungi atteck termite ...,," =
* attack sttack o
4 Pt R R 2 I Nus- Pct  ¥r
f x‘ ber
{\
g DOUGLAS-FIR 2- BY 4-INCH NOMINAL BY 18-INCH UNINCISED
. Ammoniscal copper Miss. 0.70 10 100 - .- .- - .- - .- -- --
srsenate VWis. .61 10 100 - .- - - - - - - -
o Miss. 1.42 10 100 -- - -- - - .- - - --
K3 Wis. 1.29 10 100 -- - -- - - - - -- -
4-}_‘ Miss. 2.14 10, 100 - - - -- -- - - e- -
1'.‘_§ Vis. 1.95 9¢ 100 -- - -- - .- -- - - -
i DOUGLAS-FIR 2- BY 4-INCH NOMINAL BY 18-INCH INCISED
Ammoniacal copper Miss. .70 10 100 - .- - - - - .- - -
arsenate Wis. .62 10 100 .- .- .- .. .- - - - -
Miss. 1.4} 10 100 - .- - - -- - - - -
Vis. 1.26 10 100 - -- - - .- - - - -
Mies. .17 10 100 .- - -- - .- -- - - -
Wis. 2.00 10 100 - - - -—- - - -~ - -
DOUGLAS~FIR 3/4~ BY 3-1/2- BY 18-INCH PLYWOOD
Asmoniscal copper Niss. .63 106 100 - - - - -- -- -- .- --
VI 3 wis. .62 10 100 - - - - - -- - .- -
"?‘ arsenste Miss. 130 10, 100 .- - - -- - - -
o] Wis. 1.27 9 100 -- - - - - - - - -
-‘._q Miss. 1.97 10 100 -- - .- - - - -- - -
. Vis. 1.93 10 100 - . - - - - - - -
A
-y t
T Ammoniacal copper Miss. .“‘ 10 100 - e .- - - - - - -—
[ ] Wis. .64 9 100 -- - - .- - - - - -
» sreemate Miss.  1.30f 10, 100 - -- -- - - - e e e
AT Vis. 1.30, 9% 100 - .- -- - - - —- a- .-
-_:4_' Miss. 1.98, 10, 100 -- - -- - - - - - .-
Ly Wis. 1.98 9° 100 -- - - -- - - - - -
b £
:;'\ Ammoniscal copper Miss. .64, 10 100 .- .- -- .- - - - -- -
"~ s Vis. .64 10 100 ~- -- -- -- -- -- -- - -
- srsemate Miss. 1.30: 10 100 -- -- - -- -- - - - -~
- Wis. 1.30‘ 10 100 -- -- .- -- -- .- - - -
S Miss. 1.9.! 10 100 - - - .- - - - - -
p Wis. 1.98 10 100 -- - - -- -- - - - -
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Table 51.-~Condition of soutbern, pine Douglas-fir snd Engelwsan spruce heartwood stakes, trested with samoniacal

N S
&

copper arsenste and chromated copper arsenste, sfter about 7 years of service. Stakes placed in L
test st MNadison, Wis., May 1976, snd on the Marrison Experimentsl Forest, Ssucier, Miss., -,
December 1975 (Plot 72)--coatisued .__j

¥
o
Condition of stekes December 1982 -:_‘
s>,
4;-.;\ Num- E::::ea:::::?t Destroyed by-- ]
.'.. N Preservative Loca~ Average ber 8 De Total Average . 9
S A tion retention in cay remsoved life N
< Good Decay fungi e
BN test Decay Termite
gyl Decoy Termite and L _li attack snd
S e attack termite s termite
' attack attack
ol Pet Se-eceee---ePtecccccccc--- Num- Pt ¥r
.::Jq ber
"ﬁ ENGELMANN SPRUCE 2- BY 4-INCH NOMINAL BY 18-INCH UNINCISED
Chromated copper Miss. 0.31 10 100 -- - - - - - - . -
arsenate type III Wis. .21 9 100 - - - .- .- L™ - .. - .
Miss. .50 10 90 10 -- -- - .- - -- - . 1S
Wis. .40 10 100 - - - - . - - - . g
Miss. .64 10 100 - - .- - .- - -- - .- -
Wis. .48 10 100 -- -- - -- - - — - - o
None Miss. - 10 - - -- -- 10 10 80 10 100 3.3 g
vis. - 10 - 80 - - 20 -- -- 2 20 - _‘;.-
ENGELMANN SPRUCE 2- BY &4-INCH NOMINAL BY 18-INCH INCISED
Chromated copper Hiss. .40 10 100 - -- - - - - - -- -
acrsenate type III  Wis. .28 10 100 -~ .- - - - - - .- -
Miss. .66 10 100 - - - - - -- .- -- -
Wis. .56 10 100 - -- - - . - - - -
Miss. 1.02 10 100 e - -- o= -~ - - - -
Wis. .86 10 100 - -- .- .- - -- .- .- -
ENGRLMANN SPRUCE 3/4- BY 3-1/2- BY 18~INCH PLYWOOD
Chromated copper ¢ Miss. .n 10, 100 - - .- .n .- -- - .- --
arsenate type 111~ Wis. .70 9 100 - .- - .- .- .- - - .-
Miss. 1.38 10 100 - -~ - e .- - - - -
Vis. 1.34 10 100 - - - .o .o - - - --
Miss. 2.03 10 100 .- - - -- - - - - .-
Wis. 1.82 10 100 - .- .- - .- - - - -
Mone Miss. - 10, -- - - -- 10 20 70 10 100 2.6
vis. - L - - -- 100 -- -- 8 100 5.1
Chromated copper e Miss. .56: 10 100 .- -- - -- -- -- - - -
arsenate type III™ Wis. .56*. 9 89 1 - .- .- - - .- .- -
Miss. t.zs‘ 10 100 - .- - - - - s . -
Wis. 1.25, 10 100 .- .- -- - .- .- - .- -
Miss. 1.76‘ 10 100 - .- .- .- . -- .- -- -
Wis. 1.76 10 100 - - .- .- -- - .- .- -
Chromated copper Miss. S4f 10 100 - - - - - . ee ee e
arsenate type s wis. .56‘ 10 100 - .- - -- -- .- - - ..
Miss. 1.25, 10, 100 -- -- - .- .- .- - .- -
Vis. 1.25, 9 100 .- .- .- .- - .- - - -
Misse. 1.76‘ lo‘ 100 .- .- - .- .- .- -e - -
Wis. 1.76 9 100 -- - .- -- .- - - - .-
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Table 51.--Condition of southern pine, Dougles-fir, and Engelmana spruce hesrtvood stakes, treated with ammeniscal
copper arsenate sud chromated copper arsenste, after about 7 yesrs of service. Stekes pleced in

test at Madison, Wis., May 1976, and on the Harrison Experimentsl Forest, Ssucier, Miss.,
December 1975 (Plot 72)--contioued

Condition of stakes December 1982

% Serviceable but Destroyed by~-
ol shoving some--
Preservative Loca-  Aversge ber Decay Totsl  Average
tioa retemtion in removed life
t Good Decay fungi
est Termite and Decay Termite ond
Decay attsck termite fungi attack termite
sttack attack
M """'"""L‘""""""'&:& u
ber
ENGELMANN SPRUCE 2- BY 4-INCH NOMINAL BY 18-INCN UNINCISED
Ammoniacal copper Miss. 0.26 10 100 - .- - .- - e .- e -
arsenate Wis. .20 10 100 - .o - .o .e - s . .
Miss. .63 10 100 .- -- - . e - . .- .
Wis. .50 10 100 -- .- - e - e .- - e
Miss. 1.03 10 100 - .- .- = .- . . e e
Wis. .75 10 100 - -~ .- -- - .- e e e
ENGELMANN SPRUCE 2- BY 4-INCN NOMINAL BY 18-INCH INCISED
Ammoniscsl copper Miss. .62 10 100 .- - .- .- . e e - -
arsenate Wis. .30 10 100 .- .- - e e - e - e
Miss. .97 m‘ 100 .. - .- P .- . e e e
Vis. .81 9" 100 .- - - - .. - .- - e
Miss. 1.41 10 100 - .- .- - - e - - .
Wis. 1.61 10 100 - - .- .- .- - - . o=
‘ ENGELMANN SPRUCE 3/4- BY 3-1/2- BY 18-INCN PLYWOOD
Ammoniscal copper Miss. .70 10 100 .- o -- .- - - .- .- -
[ Wis. .68 10 100 - - - .- -- -e e . -
srsenate Miss. 1.62 10 100 - -- - - - - - ee e
Wis. 1.35 10 100 .- - - . .- . .. .- .-
Miss. 2.16 10 100 .- .- .- .. .. . .. .. e
Wis. 2.08 10 100 -- -- .- .- .o - ae e [
Ammoniacal copper Miss. .65: 10 90 - 10 .- .. .- .. e .- .
] Vis. .65 10 100 - .- - .- -e .. .. e e
srsenste Miss. 1.29: 10, 100 -- - - - - - e e ae
Wis. I.ZO' 9 100 - - Ll .= o= - e e e
Miss. 2.02‘ 10 100 .- - - - .- - .- .- -
Wis. 2.02 10 100 - - .- L1 d .a - e e -
Asmouniscal copper Miss. .65: 10 100 -- .- - = .. .. .a e ..
¢ t § Wis. .‘5' 10 100 - Ldd e .- - L) .- e on
arsenste Miss. 1.2,‘ 10 100 - -w -e -e e - -n - .
Wis. 1.29‘ 10 100 - .- .- - ae e - .- e
Miss. z.oz‘ 10 100 = - .- - - .. ae . [
Wis. 2.02 10 100 .- .- .- .- .- - e e .-

2 Some soutbern pine contsined a small amouat of sspwood, aand the southers pine plywood was sined heartweed and eap.
b Resin coatent of the southern pine ranged from 0.87 to 27.4 perceat.

€ Treated as 3/4- x 3-1/2- x 18-inch stakes.

¢ 10 stekes originslly ianstalled, eliminstions were for causes other then decay or imsect attack.

® Stakes cut from trested 2- x 4-foot panel.

4 Reteation-by-weight of penels from which stakes were cut.

8 Stakes cut from treated 2- x 4-foot pasel, sll cut surfaces givea a libers] brush cost of & 4.3 percest selutica
of the preservstive the psnels were trested with.
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Table 37.--Condition of southern pine stskes (2 x 4 {n. nominal x 18 in. end 3/4 x 3/4 x 18 in.) treated with ch d

copper arsesste type C using conventional full-cell (FC) process and Mississippi State University
(MU process--empty cell), after 2-1/2 yesrs of service. Stakes placed in test on the Harrison
Experimentsl Forest, Ssucier, Miss., April 1980 (Plot 80)

Condition of stakes December 1982

Serviceable but Destroyed by--
Yum- showing some~--
Average ber Total Average
Preservative Decay
rateation ia removed life
Good Decay fungi
test Decay Termite
Decay Terwite and i ateack
Y attack terwite (V38 termite
attsck sttack
ber
2= BY 4~ BY 18-INCH STAXES
Chromated copper srsenate type C
Full cell 0.14 10 100 - - -
.28 10 100 - - -
.40 10 100 .- - .-
.62 10 100 .- -- .-
.79 10 100 - - -~
3/4~ BY 3/4~ BY 18-1NCH STAKES
.14 10 100 .- - - .-
.28 10 100 .- e -- -
.40 10 100 - - -
.61 10 100 - - -
.82 10 100 - - .-
2+ BY 4~ BY 18-1INCH STAKES
Empty cell st 10 100 - - - --
.26 10 100 - .- -~ e
.33 10 100 - - - -
.59 10 100 - .- - -m
.78 10 100 - - - -
3/4~ BY 3/4~ BY 18~INCR STAKES
BTy 10 100 -- - - -
.28 10 100 b o= e .-
.40 10 100 .- - .- .-
.61 10 100 .- - - L
.82 10 100 - - - -
2= BY &~ BY 18-INCH STAKES
Untreated controls s 10 .- .- - 10 10
3/4~ BY 3/4~ BY 18-INCH STAKES
.- 10 10 - - .- &0

; The retentions are based on chemical analysis sfter trestment.
The retentions sre estimstes based on the full cell treatments.
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Table 61.--Condition of southern pise stskes (2 x 4 in. nominal x 18 in.), treated with eight water-based
forsulations of wood preservatives and with Cu-8-quinolinolate and pentachloropaenol in
toluene, after | year of service.

Stakes placed in test on the Harrison Experisental Forest,

Ssucier, Hiss., December 1981 (Plot 84)

Condition of stakes December 1982

Serviceable but

Destroyed by--

Active  Num- . .
" Average ingre- ber showing some Total Average

Preservative N . Decay

retention dient in o cood Decs fungi removed iife
test U°° . y Decay Termite
De Termite and fungi attack and

Y actack termite 4 termite

attack attack
--- Pef--- I Rl 1 T N <.~ -- Num- Pct  ¥r

ber
Didecyl dimethyl ammonium 0.19 0.10 10 100 -- -- -- .- .- .- - .- --
chloride, 50.0 pct .41 21 10 100 - -- -- -- -- -- -- .- --
.60 .30 10 100 - e- -- -- -- -- -- -- --
.78 .39 10 100 - - -- -- - -- - - --
Coco dimethyl benzyl asmonium .45 .06 10 100 .- -- .- -- -- - - - .-
chlorides, 9.8 pct + 3.8 pct .81 1 10 100 .- .- -- -- -- .- .- -- .-
copper as metal 1.19 .16 10 100 -- -- .- -- -- -- - -- --
1.61 .22 10 100 .- -- -- -- .- -- -- -- --
Didecyl dimethyl smmonium .40 .11 10 100 -- -- - -- .- .- -- -- --
chloride, 20.0 pct, and .81 .21 10 100 .- .- .- -- -- - - -- --
6.3 pct copper as the metal 1.21 .32 10 100 .- .- -- -- .- - -- -- --
1.60 .42 10 100 - .- -- -- - a- .- -- --
Dimethyl cocosmine 2-ethyl .30 .08 10 70 30 -- -- -- .- - -- -- .-
hexoste, 20.0 pct, copper .61 .16 10 80 20 -- - -- .- - -- -- .-
2-ethyl hexoate, 21.0 pct .90 .24 10 80 20 - .- -- - -- . -- --
(3.8 pct metallic copper) 1.21 .32 10 100 -- -- - -- - -- -- - --
Copper 2-ethyl hexoate, 35.0 pct .40 M 10 90 10 -- -- -- .- -- .- - --
(6.3 pct metallic copper) .80 .33 10 90 - -- -- 10 -- .- 1 10 --
1.20 .50 10 100 - - -- -- - - - - -
1.61 .66 10 100 - - -- -- -- -- -- -- --
Pentachlorophenol, 21.9 pct, and .82 .20 10 100 .- -- -- -- .- .- -- -- .-
2.4 pct other chlorophenols 1.66 .40 10 100 -- -- - -- .a - - - -
3.23 .78 10 100 .- -- -- -- -- -- - -- -
4.12 1.00 10 100 -- -- -- -- . e- -- -- --
Pentachlorophenol, 27.6 pct, and .65 .20 10 100 - -- -- - - - .- -- -
3.1 pct other chlorophenols 1.30 .40 10 100 .- .. -- .- - -- .- - -
2.60 .80 10 100 -- -- -- -- -- .- -- -- --
3.27 1.00 10 100 .- -~ .- -- .- -- -- -- .-
Tri-n-butyl tin oxide 9.5 pct,
dimethyl benzyl ammonium .40 .20 10 100 - -- - .- -- .- .e .- .-
chloride, 20 pct, and dimethyl .81 .40 10 100 -- -~ -- .- -- .- .- -- .-
ethyl benzyl ammonium 1.21 .60 10 100 -- .- -- -- .- -- .- -- --
chloride, 20 pct 1.63 .81 10 100 - -- - .- -- - -- - -
Diluted in toluene

Copper-8-quinolinolate, 1.50 .01 10 90 -- 10 -- -- -- .- .- .- -
0.675 pct (0.12 pct metallic 2.96 .02 10 100 -- -- -- -- .- .- - - -
copper) 8.75 .06 10 100 .- -- .- -- -- .- -- .- -
17.50 .12 10 100 .- - - .- - - - - -
Pentachlorophenol, 6.3 pct, and 2.86 .2 10 100 -- -- .- -- .- e .- - -
other chlorophenols, 0.7 pct, 5.73 4 10 100 .- .- -- -- -- -- .- -- -
in No. 2 diesel fuel 11.44 .8 10 100 .- -- -- -- - -- -- -- -
14.29 1.00 10 100 -- .- .- -- - - -- -- e
Untreated controls - .- 20 25 20 25 30 -- -- - -- -- .-

Dats presented in this tsble are part of s study under imvestigation by R. C. DeGroot.
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Table 62.--Condition of southern pine stakes (2 x &4 in. nominal x 18 in.), trested with smmoniscal copper zinc
arsenate (ACZA), after 1 year of service. Stakes placed in test on the Harrison Experimental Forest,
Ssucier, Miss., December 1981 (Plot 85)

Condition of stakes December 1982

Serviceable but Destroyed by--

‘ Nua- showing some--

Average ber

Total Average

Preservative retention ia Decay removed life

test Good Decay Decsy Termite fuogi

Dacay Termite and fungi attack and

attack termite tersite

attack attock
Pt R I - - Mum- Pct ¥

ber

Ammoniscal copper zinc srsenate 0.10 10 100 - -- - - -- - .- - .-
.25 10 100 - .- - - - .- - - -
.40 10 100 - .- - - - - - - .-
.60 10 100 - .- - - .- .- .- - -
1.22 10 100 oo - .- -- -~ - .- - -
Untreated controls 0 10 - - 30 60 .- 10 -- 1 10 -

Table 63.--Condition of southern pine stakes (2 x & in. nominal x 18 in.), treated with water-based esulsions
of pentachlorophenol and creosote, sfter 1/2 year of service. Stakes placed in test on the
Marrison Experimentsl Forest, Ssucier, Mise., May 1982 (Plot 86)

Condition of stakes December 1982

Aversge retention Num- ::::::‘::;Ef" Destroyed by--
Preservative ber Decay Total Average
Penta- in Good Deca fungi removed life
Soluticn chlore- Crecsote test Y Decay Termite & ¢
phenol Decay I0Tmite and fungi attack and
attack terwmite termite
attack attack
R R R R R R Num- Pt Ye
: ber
Emulsified
pentachlorophencl-
creosote
Peatachlorophenol
17.90 pct 0.50 0.10 0.10 10 100 .- - e -~ -- .- . e -
Other chloro~
phenols 2.10 pet 1.02 .20 .20 10 100 - .- .- - - -- .. == -
P-1 creosote
20.0 pet 2.00 .60 &0 10 100 -- - - - - .- - e -
2.9 .60 ) 10 100 .- - .- .- - e . ee .
4.00 .80 80 10 100 - .- - - - - .. ee ..
Pentachlorophenol
21.76 pet .60 .10 .04 10 100 -~ - - -- .- P - e- .-
Other chlorophenols
2.56 pet .84 .21 .08 10 100 -~ .- .- . .- .o [ — .-
P~1 creosote
10.0 pet 1.68 NS .16 10 100 - - . - - .- . .- -
2.49 .62 .28 10 100 - .- - .- -- .- FO— -
3.2 .82 .33 10 100 - - -- - -- .- .- == -
Untreated control .- .- - 10 40 - 30 20 10 .- - 1 10 -

Data presented in this table sre pert of o atudy under investigation by R. C. DeGroot.
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Table 64.--Coudition of southern pine stakes (2 x 4 in. nowinal x 18 in.), treated with peatachlorophenol emulzion
and pentachloropheaol in P9 type A vil diluted with mineral spirits, sfter 1/2 yesr of service.
Stakes placed in test on the Harrison Experimental Forest, Ssucier, Miss., May 1982 (PloL 87)

Condition of stakes December 1982 §x’
Num- Serviceable but Destroyed by-- ‘
shoving some--
Preservative Average b?t Decay Total A'?"'e

retention in resoved life

Good Decay fungi

test Termite and nec“.' Termite and

Decay attack termite fungi attack termite

attack sttack
Pcf L IR IR B A Pt = = = ===« <= = ===~ Num- Pct Ir

Ber
Esulsified peatachblorophenol 0.10 10 100 -- -= -- -~ -- -- .- - --
.20 10 100 -- -- -- - .- -- .- - .-
.40 10 100 -- .- .- -~ -- -- - -- -
.60 10 100 -- -- -- - .- - -- -~ .-
.80 10 100 -~ - .- -- -- - .- .- -
Pentachlorophenol in P9 oil

and mineral spirits .10 10 100 -~ -~ - .- -- - - - .-
.20 10 100 - .- .- - - [ - -~ -
Untreated controls - 10 10 .- 30 60 - e - - - -

Data presented in this table are part of a study under investigation by R. C. DeGroot.

Table 65.~-Condition of southern pine stakes (2 x 4 in. nominal x 18 in.), treated with pentachlorophenol,
tetrachlorophenol, and tetrachlorophencl plus copper oxide in water aand sammonis, after
1/2 year of service. Stakes placed in test on the Harrison Experimental Forest,
Saucier, Miss., May 1982 (Plot 88)

Condition of stakes December 1982 Weria
Serviceable but Destroyed by-- (‘\.'
Num- showing some-~ Ay
Preservative Average Dber Decay Total Average .-.:_-
reteation in Good Deca removed life Rl
y fungi S
test d Decay Temmite od -~
Decay Termite  an fungi attack o o
attack termite termite o
attack attack e
agl )
Rt S scs-cm-e-Bt--e-ss--cc--- Nume Pt Xt g
ber Rt
Pentachloropbencl in water
and ammounis 0.13 10 90 10 - .- - - .- - -- .-
.26 10 100 - -—- - - -~ - - - -
. &0 10 100 - - - - - - - - -
.62 10 100 - -- - - - - - - -
1.03 10 100 - -- - - - - - - .-
1.49 10 100 -- - - - - - - - --
Tetrachlorophenol and copp
oxide in weter and samonia .12 10 100 - - -- - - - -- - --
.25 10 100 - .- - .- - - .- .- .-
) 10 100 - -- - - - - - = -
.62 10 100 - - b - -- - - - o=
.98 10 100 - .- - -~ - - - - -
Tetrachlorophanol is water
sad smmonia .25 10 100 .- e .- - - - .- .- .-
.40 10 100 - -- -~ -- - - -~ e -
.60 10 100 - -- -- - - - -— e -
1.02 10 100 - -- .- - -- - - -
1.52 10 100 - .- - - - .- - .- -
Untrested coatrols .- 10 60 20 10 10 - - - - - -

~85-




PR A APLIPRE . { l!illll! e 8" a" -
ARSI ,,m. AR .\\ B \.,\...\.,..”J\? .nz.
DA 4 e , Tt . .\ A
v -.-on.;hn&—. \-\;‘-‘h\k&(ﬁ..&. L ..-.

- - - oz ot oL o1 - $102380> pajearaup

- 00t Ot 10°2 JUINTOI VT PIIN[IP InJIns
334 2 qITA 93020313 amy vo)

I T+ 733

PeIge P
TN 2TW1a3  3Roeyw
pue smuay 490%

P33 8ung

pue
Nmidy Ledag 1833
Sun pooy
£ 2331 pIACEII Mau u.u— fe33g Ul BOr3UIIIX aaTIeAIRS
a%ezsay 0] S 29q  a%viaay T3eazdsazg
~-Aq pakoaysaq InNq IQEIDTAIIS "N

T861 13qWad3q sIxwls jo UOTITPUO)

(68 101d4) 7861 Awi ‘“ss3y ‘zayoneg ‘33103
193vwt3adny uostaiey 3yl uo 3893 ug paoerd sayelgs °I31A238 Jo awak T/ aaze ‘33080330 vy

anjIns 83213d 7 YIIA PIIEI1} ‘(UF g1 x TeUTWOu Uy 9 X 2) sayeas auyd wasyanos 3o UOFIFPUC)--°g9 ITquey




w bl W W L ¥ T Y N L N T e e " T T e T T T cFa®¥ua® ¥V 0. %
A 1 A W et e S S S g e L i SER A At AE SRS A S S R AdUMEIE R S A A A e R R

. N
C
Y Table 67.--Summary of 2- by 4-inch-stake test results obtained in Mississippi
;u' with wood preservatives in general use
i\'
N . Average Data from Average
o Preservative retention table No. liies Remarks
oy Pef Yr
l"l -
e Acid copper chromate (Fed. Spec.
o TT-W-546) 0.26 (0.13)? 15 11.6 --
,yg 30 (.14) 46 6.1 --
o e .51 (.25) 47 -- 60 pct failed after 15 yr
L .52 (.26) 15 -- 20 pct failed after 36 yr
.60 (.29) 46 4.6 --
.75 (.37) 15 -~ 40 pct failed after 36 yr
1.01 (.50) 47 -- 40 pct failed after 15 yr
1.54 (.76) 47 -- 20 pct failed after 15 yr
Ammoniacal copper arsenate (Fed. 25 (.24) 14 -- 50 pct failed after 37 yr
Spec. TT-W-549) .26 (.25) 47 -- 20 pct failed after 15 yr
.53 (.51) 14 -- No failures after 37 yr
1.00 (.97) 14 -- No failures after 37 yr
1.29 (1.25) 14 - No failures after 37 yr
Chromated copper arsenate .26 (.15) 15 -- 70 pct failed after 36 yr
Type I (Fed. Spec. TT-W-550) .25 (.23) 47 -- 20 pct failed after 15 yr
.50 (.29) 15 -- No failures after 36 yr
.78  (.44) 15 -- No failures after 36 yr
Type 11 (Fed. Spec. TT-W-550) (.26) 20 -- No failures after 32 yr
(.37) 20 -- No failures after 32 yr
(.52) 20 - No failures after 32 yr
(.79) 20 -- No failures after 32 yr
(1.04) 20 -- No failures after 32 yr
Chromated zinc arsenate (former Fed. .22 (.11) 24 -- 80 pct failed after 30 yr
Spec. TT-W-538) .33 (.22) b 33.0 --
440 (.29) 4 -- 78 pct failed after 41-1/2 yr
.38 (.20) 24 -- No failures after 30 yr
.77 (.40) 24 -- No failures after 30 yr
1.01 (.53) 24 -- No failures after 30 yr
.58 (.38) 4 -- 20 pct failed after 41-1/2 yr
.78 (.52)
to
1.06 (.70) 4 -- No failures after 41-1/2 yr
Chromated zinc chloride (Fed. Spec. .49 (.30) 2 14.2 --
TT-W-551) .76 (.47) 2 20.2 --
' .76 (.46) 47 -- 60 pct failed after 15 yr
1.02 (.63) 2 20.1 -
1.02 (.62) 47 -- 40 pct failed after 15 yr
1.50 (.92) 25 -- 80 pct failed after 30 yr
1.57 (.96) 47 -- 40 pct failed after 15 yr -
2.91 (1.78) 25 -- 40 pct failed after 30 yr .
6.00 (3.67) 25 -- No failures after 30 yr . E
Copper-8-quinolinolate MCRK
Stoddard solvent .01 38 5.3 -- :;;{
02 38 4.2 - YPS |
06 38 5.6 re
.06 38 7.8 -- 0y
12 38 7.8 -- e
N
Copper-8-quinolinolate :"1‘
AWPA P9 heavy petroleum .014 43 -- 10 pct failed after 18 yr e
03 43 -- No failures after 18 yr )
.059 43 -- No failures after 18 yr St
.124 43 - No failures after 18 yr ?_:.,.
(Page 1 of 3) o
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Table 67.--Summary of 2- by 4-inch-stake test results obtained in Mississippi
with wood preservatives in general use--continued

. Average Data from Average
Preservative retention table No. life Remarks
Pcf Yr
Copper naphthenate
0.11 pct copper in No. 2 fuel oil 10.3 7 15.9 --
.29 pct copper in No. 2 fuel oil 10.2 7 21.8 --
.57 pct copper in No. 2 fuel oil 10.6 7 27.2 --
.86 pct copper in No. 2 fuel oil 9.6 7 - 80 pct failed after 40 yr
Creosote, coal-tar 3.3 6 24.9 --
4.1 17 14.2 --
4.2 4 17.8 --
4.6 5 21.3 --
7.8 6 - 60 pct failed after 40-1/2 yr
8.0 4 - 60 pct failed after 41-1/2 yr
8.3 20 -- 20 pct failed after 32 yr
10.0 5 -- 70 pct failed after 41 yr
11.8 4 -- 20 pct failed after 41-1/2 yr
13.2 6 -~ 20 pct failed after 40-1/2 yr
14.5 5 - No failures after 41 yr
16.5 4 -- No failures after 41-1/2 yr
Low residue, straight run 8.0 18 17.8 --
Medium residue, straight run 8.0 18 18.8 --
High residue, straight run 7.8 18 20.3 --
Medium residue
Low in tar acids 8.1 18 19.4 --
Low in naphthalene 8.2 18 21.3 -~
Low in tar acids and naphthalene 8.0 18 18.9 --
Low residue, low in tar acids and
naphthalene 8.0 18 19.2 --
High residue, low in tar acids and
naphthalene 8.2 18 20.0 --
English vertical retort 5.3 19 -- 80 pct failed after 34 yr
S 8.0 18 18.9 --
N 10.1 19 -- 50 pct failed after 34 yr
_?{'J 15.0 19 - No failures after 34 yr
-ixf
" English coke oven 4.7 19 16.3 -- '
" 7.9 18 13.6 --
10.1 19 -- 70 pct failed after 34 yr
14.8 19 -- 70 pct failed after 34 yr
Fluor chrome arsenate phenol type A .2 (0.12)a 2 10.2 -
(Fed. Spec. TT-W-535) 30 (.19) 2 18.0 --
.35 (.22) 37 18.3 --
.50 (.31) 37 -- 80 pct failed after 22 yr
.61 (.38) 2 24.1 --
15 (.47) 37 -- 10 pct failed after 22 yr

Pentachlorophenol (various solvents)b
Liquefied petroleum gas .14 42 -- 80 pct failed after 20-1/2 yr
80 pct failed after 20-1/2 yr

.7
A
e

]
—
L]
&~
N

'

]

;3 .34 42 -- No failures after 20-1/2 yr
N .34 45 -- 40 pct failed after 18 yr
I .49 45 -- No failures after 18 yr

1 .58 42 -- No failures after 20-1/2 yr
.65 45 -- No failures after 18 yr

(Page 2 of 3)
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Table 67.--Summary of 2- by 4-inch-stake test results obtained in Mississippi

with wood preservatives in general use--continued u'l
-
R
. Average Data from Average R K o
Preservative retention table No. life emarks i
Pcf Yr e
Pentachlorophenol ‘H;
(various solvents) --continued -
Stoddard solvent (mineral spirits) .14 42 13.8 -- e
.18 42 16.1
.20 22 9.5 --
.20 17 13.7 -
.38 42 -- No failures after 20-1/2 yr
.40 22 15.5 --
.67 42 -- No failures after 20-1/2 yr
Heavy gas oil (Mid-United States) .20 17 -- 32 pct failed after 34-1/2 yr
.40 17 - 20 pct failed after 34-1/2 yr
.60 17 -- 10 pct failed after 34-1/2 yr
No. 4 aromatic oil (West Coast) .21 22 -- 90 pct failed after 32 yr
.41 22 -- 30 pct failed after 32 yr
AWPA P9 (heavy petroleum) .1 42 -- 20 pct failed after 20-1/2 yr
.19 42 -- No failures after 20-1/2 yr
.29 42 -- No failures after 20-1/2 yr
.53 45 -- No failures after 18 yr
.67 42 -- No failures after 20-1/2 yr
Tributyltin oxide
Stoddard solvent .015 36 6.3 --
.025 41 4.5 --
.030 36 7.2 --
.045 36 7.4 --
.047 41 7.0 --
AWPA P9 (heavy petroleum) .024 41 -- 70 pct failed after 22 yr
.048 41 -- 50 pct failed after 22 yr
Petroleum solvent controls 4.0 17 7.6 -
4.1 17 4.4 --
4.7 17 12.9 --
7.7 23 -- 90 pct failed after 30 yr
7.9 17 -- 70 pct failed after 34-1/2 yr
8.0 45 -- 60 pct failed after 18 yr
8.0 41 -- 40 pct failed after 22 yr
8.0 17 14.6 --
8.1 18 3.4 --
8.5 43 -- 40 pct failed after 18 yr
9.8 5 6.3 --
A 12.0 17 17.1 --
N 12.1 17 -- 10 pct failed after 34-1/2 yr
19.4 5 9.1 --
Untreated stakes - Misc. 1.8 --
to
3.6 -
a -
- ...
: 3 Retention values in parentheses are based on preservative oxides. “n
. : b See tables 5 and 17 for pentachlorophenol in other solvents. -f
3\ %
or4
N (Page 3 of 3)
s 2,5-12/83
SN -89~
]

e S
U RN i
P T O 0 e




:

]
. .

' @
« = .

N0
S0 .y

()

- s N [ . : . R U S N B |

. a . - Coa T - - . . . . . . - . - - . . - . ~ N . . ~ -
N v AT N RSN e . . .
""_‘5."\:_;‘_;_1-.‘,,\1_;'.; n' et el

L'; A e s AAR cntaaa 2.2 ¢+ Ao Ll AZRN 0 os 0

ST SOOI P PR I T e P AR TSI AP |
a'a¥ e "a*aVet, t o R e e R W Wt N S e @ Y M &



